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IDEALS RELATING TO SCIENTIFIC RE- 
SEARCH} 

ONE object of this society, according to 
its constitution, is to establish ‘‘fraternal 
relations among investigators in the scien- 
tifie centers.’? These relations imply 
changes in ideals as the body of the investi- 
gators grows and as its members take 
higher and higher views as regards social 
obligations. Our rapid scientifie develop- 
ment in recent years may be compared with 
the great strides in our financial develop- 
ment. It has frequently been necessary 
during this period to enact laws with a view 
towards higher financial ideals and more 
just financial relations. Practises which ap- 
peared tolerable when indulged in on a 
small scale became intolerable when their 
influences began to extend to wider circles. 

Henee it seems natural to inquire whether 
our rapid scientific development has not 
been attended by practises which appear 
more and more objectionable. It is also of 
some interest to look into the future with a 
view to learning whether some of our schol- 
arly practises, which do not meet with open 
disapproval at present, are likely to become 
intolerable when our scientific life has be- 
come much more vigorous and when our 
universities have become much larger and 
more influential. At any rate, the investi- 
gator likes to look at facts from a variety of 
different angles, and he realizes the need of 
considering also surrounding atmospheric 
conditions. 

Ideal research is free search. On the 
other hand, fraternal relations imply fra- 
ternal obligations. The great army of in- 


1 Read before the Illinois chapter of the Society 
of the Sigma Xi, May 20, 1914. 
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vestigators is composed mainly of generals. 
Only a few are willing to serve in any other 
capacity after announcing by means of a 
doctor’s degree or by some scientific publi- 
cation that they have learned to walk alone. 
It is true that many of them were supported 
by the kindly hand of their teacher during 
this first walking exhibition and some of 
these never learn to walk alone; but, never- 
theless, they too often want to be generals 
or nothing in the army of the investigators. 

The difficulty of learning to walk alone as 
an investigator seems to vary very much 
with the different sciences. In mathematics, 
for instance, the man who has just reached 
his doctor’s degree in an American or in a 
German university can not be expected to 
have completely acquired this art,? while 
some of the newer sciences seem to present 
the strange phenomenon of babies born 
with walking capabilities. These wide dif- 
ferences may be expected to diminish with 
the more extensive scientific developments 
and with the growth of fraternal relations 
between investigators. 

The question arises whether the inde- 
pendence of the separate investigators is 
an ideal condition and whether this condi- 
tion should be maintained in view of the 
rapid increase of the number of investiga- 
tors. Our scientific army seems to have 
adopted Indian war tactics to the extent 
that each man is selecting his own tree and 
is firing at the cohorts of ignorance from 
his sheltered position. In a new and unde- 
veloped country this may be proper and 
may lead to the best results, but it is at 
least conceivable that as time goes on the 
army of scientists has to be reorganized 
along different lines in order to secure the 
most effective work. The Committee of One 
Hundred on Scientific Research recently 
appointed by the American Association for 
the Advancement of Science may be a step 
towards such a general reorganization. 


2 Cf. M. Bocher, ScreNcE, Vol. 38 (1913), p. 546, 
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In some of the sciences special reorgani- 
zation has already been started. By way 
of illustration we need only to refer to the 
recent work of the Astronomische Gesel]- 
schaft, which, by international cooperation, 
secured accurate observations of the posi- 
tions of one hundred and sixty-six thoy. 
sand stars. Such organizations tend to 
limit, along certain lines, the independence 
of the investigator, and hence they affect 
our ideals, at least as regards some investi- 
gators. It remains, however, still true that 
ideal conditions for an investigator involve 
a large measure of freedom, just as the most 
effective higher teaching implies opportuni- 
ties to digress from beaten paths. 

Probably most of the effective scientific 
investigation is a result of the fact that 
some student has taken the time to digress 
from the beaten paths at various points, 
and finally he came into regions of unex- 
pected fertility. Love of knowledge, not 
love of renown, is the ideal incentive for 
investigation. The ideal investigator is 
not the man who says to himself ‘‘I am 
going to become an _ investigator’’ but 
rather the man who becomes deeply inter- 
ested in a subject and is unable to find in 
the literature the things he is anxious to 
know. He is thus forced by a desire for 
more knowledge to become an investigator. 

In some subjects there is a type of in- 
vestigators who have been forced by a kind 
of laziness to become investigators. I refer 
here to the student who finds it easier to sit 
and think than to get up and consult the 
literature. In fact, some people have 
gotten into the thinking habit so thor- 
oughly that it appears generally easier for 
them to think than. to do even as much 
manual labor as to pick up a book and 
read. Investigators of this type have 
sometimes developed into comparatively 


ignorant men with great reputations, and 


some of them have done very much to ad- 
vance knowledge. 
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It does not appear likely that this class 
of investigators will occupy a prominent 
place in the future. It is only about 150 
years ago that Frederick the Great asked 
Lambert, as a new member of the Berlin 
Academy, what science he understood espe- 
cially well, and he received the reply ‘‘all 
of them.’’ Frederick the Great then asked 
how he secured all this knowledge, and 
Lambert answered ‘‘by myself like the 
noted Paseal.’’* While these answers 
could seareely be justified at the time of 
the founding of the Berlin academy, they 
would be much less appropriate in our day, 
and there is an ever-increasing need of 
using the results of others in research. 
Fortunately the means of arriving at these 
results are also improving. While the in- 
vestigator becomes continually more de- 
pendent upon others he has the advantage 
of securing, by means of known results, a 
much wider freedom as regards fruitful 
subjects exposed to investigation. 

In recent years the term graft has re- 
ceived a large amount of public attention. 
This is probably partly due to a rapid 
change in our ideals as regards political 
and financial standards. Our ideals as re- 
gards scholarly standards are also chang- 
ing very rapidly, and it appears natural to 
inquire whether the term scholarly graft 
is not destined to receive more public at- 
tention unless some of our university prac- 
tises are changed. 

The fact that scholarly practises fre- 
quently improve with more light has been 
emphasized recently by results from the 
publications of the Carnegie Foundation 
for the Advancement of Teaching, as well 
as from the publication of a classification 
of educational institutions on the part of 
the U. S. Bureau of Education. Many 
other similar efforts have recently been 
made, One of the most important of these, 


J ahresbericht der deutschen Mathematiker— 
Vereinigung, Vol. 23 (1914), p. 1. 


as far as scientific subjects are concerned, 
is the work entitled ‘‘American Men of 
Science.’’ It is a hopeful sign that such 
works have become possible. Naturally 
some institutions, as well as some men, have 
not welcomed this type of light, and slight 
injustices could scarcely have been avoided. 

The history of the system of the honor- 
arium in European universities furnishes 
many instances of injustice, and empha- 
sizes the fact that even in good universities 
there is danger as regards the development 
of graft. The German universities have 
been very conservative as regards changes 
along this line, but in 1897 it was decided 
that one half of the honorarium over 3,000 
Marks (in Berlin over 4,500 Marks), should, 
in general, be paid into the state treasury. 
In April, 1909, it was decided that the pro- 
fessors outside of Berlin were to receive, as 
before, all of the honorarium up to 3,000 
Marks; but, if the total honorarium ex- 
ceeded this amount, 75 per cent. of the sum 
between 3,000 Marks and 4,000 Marks, and 
only half of that beyond 4,000 Marks, was 
to be paid to the professors. 

Two of the most serious charges against 
the practise of paying all of the honorarium 
to the professors were that it tended to in- 
fluence some of the most noted men to give 
the most elementary lectures in the popu- 
lar subjects, and that some professors who 
happened to be on the commission of ex- 
aminers were tempted to make it very un- 
comfortable for the students who had not 
taken the courses offered by these professors. 
At any rate the system led to very great 
inequalities in the incomes of different pro- 
fessors and it was the source of many sus- 
picions on the part of students and others. 

Our American universities have thus far 
been comparatively free from gross schol- 
arly graft, but it seems desirable to look at 
ourselves at times in a critical spirit in 
order to check tendencies which might 
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otherwise develop into gross irregularities. 
High ideals as regards public actions are 
not likely to prevail in a society where the 
discussion of public practises is in disfavor, 
since fear of exposure is one of the most 
useful instruments to regulate public prac- 
tises. 

One of the most common university prac- 
tises which is at least closely related to graft 
is inefficient teaching. Too many of us 
neglect our obligations to our students. 
These obligations include a vigorous schol- 
arly development on the part of the teacher. 
In the cases where an instructor gives grad- 
uate courses these obligations also include 
a vigorous growth in research ability, but 
they are not confined to such development 
and growth. This is, however, the side to 
which we shall pay most attention on this 
occasion. 

Probably one reason why many of us do 
not consider more seriously our obligations 
to our students is based on the fact that 
there has been a rapid improvement during 
recent years as regards the teaching duties 
of the American university instructor. Too 
many of us have not learnt to use our free- 
dom as rapidly as it has come to us. When 
an instructor has been oppressed with fif- 
teen or twenty hours of instruction per 
week, in addition to directing graduate 
work, and finds this yoke of oppression 
gradually lifted, he does not always as- 
sume promptly the new obligations which 
this freedom implies. 

It is, however, important for the younger 
members of our profession, and especially 
for those who are just now entering our 
ranks, to realize that holding a university 
position unworthily is a kind of scholarly 
graft which might perhaps be known as the 
incompetency graft. It seems very likely 
that with the improvement of conditions 
there will come higher ideals, and that in 
the future a higher degree of efficiency will 


SCIENCE 


[N. S. VoL. XXXIX, No, 1014 


be demanded than could reasonably haye 
been demanded in the past. 

A kind of scholarly graft which is stil] 
too common is connected with the assign- 
ment of subjects for graduate theses. Some 
instructors, on meeting a problem which in. 
volves an unusual amount of drudgery, 
seem to regard it as legitimate to lay such 
a problem aside until they can find a stu. 
dent who will take it as a thesis subject, 
There is no surer way to kill all research 
ambition on the part of the student, nor is 
there a surer way to secure his permanent 
disrespect for the teacher and the subject. 

It is simply another expression of the ig- 
noble spirit which leads some men to re- 
gard the young and helpless as their legiti- 
mate prey. The teacher who does. not do 
his best to find attractive and far reaching 
theses subjects for his graduate students is 
certainly not ideally qualified for a position 
in the graduate school. The use of gradu- 
ate students to promote the interest of the 
teacher is simply a type of scholarly graft 
which we may call the promoter graft. 
Moreover, it is one of the most despicable 
types in existence in view of the fact that 
it affects those who have not yet formed 
strong scholarly habits. 

The promoter graft presents itself in 
many other forms. One of the most com- 
mon of these is an undue emphasis on the 
work done by the teacher himself. What is 
still more pernicious is to offer courses 
mainly with a view to learning a subject or 
with a view to writing a paper on a partic 
ular subject. It is difficult to prescribe 
proper limits along these lines. Research 
enthusiasm ean generally be conveyed to 
students most effectively by the man who 1s 
himself profoundly interested in his sub- 
ject, and who knows exactly how far the 
subject has. been developed. Work along 
the border line between the known and the 
unknown has the greatest fascination, esP® 
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cially for the young man who never before 
experienced the joy of knowing beautiful 
and general results which have never been 
published. 

It is, however, essential that these new re- 
sults should be both beautiful and general 
in comparison with the many elegant things 
which have been found out by others. The 
oreat danger is that an instructor will find 
mainly non-interesting and trivial results 
in comparison with the many important 
known results which his students have not 
yet mastered. In view of the great differ- 
ences in research capacities of university 
professors it is very difficult to give limits 
as regards the amount of original work 
which may properly be incorporated into 
our graduate courses. 

All of us could doubtless point to clear 
instances where students have suffered 
greatly on account of injustice along this 
line. The extreme cases of the promoter 
graft are almost as vicious as the extreme 
cases of the incompetency graft. In many 
instances the former are the more difficult 
to correct since a large amount of the 
knowledge in the subject concerned is es- 
sential for judging the merits of such a 
question. Moreover, in view of the com- 
parative infrequency of these cases the pub- 
lic has not yet been educated to denounce 
them with sufficient severity. 

In recent years there has been a rapid 
increase in the number of scholarships and 
felowships in our American universities. 
About twenty years ago G. Stanley Hall 
published, in Volume 17 of the Forum, an 
article in which he gave a list of the schol- 
arships and fellowships which were then 
available for graduate work in our univer- 
sities. By comparing this list with those 
which are now available, we shall note a re- 
markable change. 

Those who are always looking for some 
kind of graft have found a fruitful field of 
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operation in these scholarships and fellow- 
Ships. It has not been uncommon for a 
professor to appropriate a large part of the 
time of the students who were picked with 
a special view to their promise to develop 
into research men, and who needed all their 
time for their scholarly development. For- 
tunately these plunders are becoming less 
common and our attitude towards scholar- 
ships and fellowships is improving. In 
some universities it is almost ideal. 

These scholarships and fellowships have, 
however, some unfortunate features since 
they frequently attract young people to in- 
stitutions and to departments which can 
offer very few other attractions for the 
graduate student. The student who is 
thinking of doing research work can not be 
warned too strongly in reference to the 
scholarship and fellowship traps set by vari- 
ous institutions which are poorly equipped 
for graduate work. Fortunately, many of 
the best equipped institutions also offer 
such inducements, and the most capable 
and most cautious students are not apt to 
suffer. On the contrary, such students fre- 
quently derive a great amount of good from 
the assistance thus received. 

There is no doubt about the fact that a 
graduate student who comes to a university 
under the influence of financial assistance 
from the university is often inclined to con- 
sider the channels of this influence. Hence 
he will generally not feel quite as free, as 
the one who is not thus encumbered, to act 
independently as regards his courses or the 
sources where he seeks information about 
them. This tends to increase administra- 
tive influence at the expense of the influ- 
ence of scholarship, and often leads to what 
deserves the name of administrative graft. 

While graduate scholarships and fellow- 
ships may tend somewhat toward graft, it 
is not implied that they offer a very serious 
problem along this line. They merely call 
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for precaution and proper warning. The 
average graduate student who holds a 
scholarship or fellowship needs greater en- 
couragement to become independent and to 
develop high scholarly ideals. The atmos- 
phere should not create the feeling that 
further assistance is likely to depend on 
whether he takes a course with the head of 
the department or with some other member 
of the department who may have unusuai 
administrative influence. 

A large university makes many demands 
on the faculty for committee work and for 
other incidental services. It often happens 
that some professors fail to do their just 
share of such work. In the cases where this 
work appears useless they are to be com- 
mended for expressing in this way their 
disapproval. On the other hand, there is 
much very useful and necessary work out- 
side of the class room, and those who are 
unwilling to do their full share of such 
work belong to a class of grafters who might 
appropriately be called shirking grafters. 

All tendencies towards scholarly graft 
which have been considered thus far are 
generally represented in an ordinary fac- 
ulty. Probably most of us have excellent 
illustrative examples in mind even if we 
fail to see where we might ourselves con- 
tribute to the list of illustrations. It may, 
however, be more agreeable to proceed to 
consider a type of graft which relates to 
the future American university which has 
at least twenty thousand students. We 
shall thus have the advantage of a univer- 
sity faculty whose members we may praise 
or censure with perfect freedom. 

I desire to call your attention to the seri- 
ous text-book graft in this future Ameri- 
can university. Whenever a new adminis- 
trative head‘ of a large department is elected 


4Heads of departments are determined by the 
scholars in the field represented by the department. 
It seems as foolish for the administrators of the 


he is practically beseiged by the agents of 
publishers of text-books. These publishers 
want him to write text-books for the thou. 
sands of students in his department. They 
eare little about the merits of the books. 
The fact that these books will be used in this 
university for several years, at least, and 
that they can be sold at a high price is a 
sufficient guarantee to publishers. 

Moreover, it might happen that such a 
man would actualy write as good books as 
those placed on the market by other pub- 
lishers. In this case there would be a fair 
chance that by judicious advertising the 
sale of the text-books, written by our new 
administrative head, might become exten- 
sive, and this would mean so much more 
profit for the publisher. 

Administrative heads of departments in 
our large future universities have an addi- 
tional advantage in the fact that publish- 
ers will not assume the risk of publishing 
college text-books unless they are written 
or edited by such administrative heads. 
The smaller institutions are thus practi- 
cally compelled to use the text-books 
written by the men in the larger universi- 
ties and this reduces competition. 

There are other very serious elements in 
this situation. Ostensibly these text-books 
are written on the supposition that they 
meet local needs better than any of those 
already on the market. There are fifty men 
in the department who have to teach the 
books written by the administrative head 
and all of these fifty men agree that these 
books meet local needs admirably. That is, 
they are perfectly agreed on this point as 
long as there is no change in the adminis- 
trative head. If, perchance, one would 
hold a different view, his influence in the 


university to appoint heads of the departments as 
it would be for state legislatures to fix by law the 
value of 7. Administrative heads can, of course, 
be appointed by the administrators of the univer 


sity. 
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department would soon reveal his error and 
thereafter he could also see the situation in 
the true light. 

In the small colleges a teacher will be in- 
clined to call the attention of his students 
to points of view which appear to be an im- 
provement over those set forth in the text. 
In fact, they will often call attention to 
other text-books in which special subjects 
are treated in a more satisfactory way. In 
the future large universities under consid- 
eration there are no temptations to indulge 
in any speculations which would imply 
that the text-book could be improved ex- 
cept perhaps as regards typographical 
errors or mistakes in the answers. 

The fifty teachers using the same book 
are not tempted to waste their time and 
energy by comparing other text-books with 
the one in use. They are not tempted to 
discuss with each other in a free way such 
trivial questions as those involved in a 
study of the order in which various parts of 
the subject should be treated. All of these 
questions have been settled for them by the 
text-books which they are practically com- 
pelled to use and they have plenty of time 
for thoughts along other lines. 

One of the main advantages of this situ- 
ation still remains to be mentioned. The 
students are highly impressed by the fact 
that local men are wise enough to write such 
books as they are using. They actually 
have seen once or twice the authors of their 
text-books, and the university which has 
such men on its faculty secures thereby a 
strong claim for eminence and useful serv- 
ce, This fact naturally appeals to the uni- 
versity administration and helps to block 
the way towards reform. 

F mally, a hopeful element appears in 
this situation. Some crank begins to eall 
attention to the fact that injustice is being 
done, Being a crank he keeps on enumera- 
ting such things as follows: Is it reasonable 
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to suppose that an elementary text-book 
written by the administrative head of a de- 
partment including fifty teachers should 
meet the views of these teachers as well as 
one selected by them from all the others on 
the market? Would it not be well to ex- 
clude by law text-books written by local 
men in those cases where a considerable 
number of different men are expected to 
teach classes by means of the same text- 
book ? 

Statements like these, and conditions 
enumerated above, naturally appeal to peo- 
ple whose sensitiveness to questions of graft 
has been greatly increased through de- 
cades of newspaper agitation, and our crank 
has an easier task than one might have sup- 
posed. He receives newspaper support, 
and legislative support follows. Laws are 
enacted which restore the freedom of dis- 
cussion of text-books even in these large fu- 
ture universities. In view of the fact that 
these laws are enforced, this text-book graft 
becomes a thing of the past. As a result, 
the really meritorious college text-book lives 
longer and is consequently sold to the stu- 
dent at a more reasonable price. 

Whether this glimpse into the future 
university is justified by the present trend 
can not be considered here. Our aim was 
to call attention to the dangers whose seri- 
ousness naturally appeals to us in different 
degrees. It is scarcely necessary to add 
that these dangers are national in scope. 
Whatever view we may have of them it 
seems clear that we should consider their 
bearings as behooves those engaged in re- 
search. 

Text-book writing is sometimes attended 
at present by a feature which appeared to 
be too unjust to attribute to our future 
large university. It has often happened in 
large undergraduate classes that mimeo- 
graphed notes which could scarcely be 
deciphered by the students were substituted 
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for an excellent text-book while a mediocre 
text-book was being written. Such proced- 
ures call for the strongest condemnation, 
especially since those who are being abused 
in this way are not in position to defend 
themselves properly. 

Having exhibited a few tendencies towards 
scholarly graft the question arises whether a 
study of such matters is likely to promote 
scientific research. As a matter of fact an 
affirmative answer to this question is neces- 
sary to justify the preceding remarks on 
an occasion of this kind. Scientific re- 
search is based on a profound conviction 
that truth is desirable, and such research 
seems to thrive best in an atmosphere 
where all truths are welcome and where all 
honest efforts to arrive at the truth are re- 
spected. 

This society is based, in part, upon the 
theory that there are wide differences as re- 
gards scholarly achievements among the 
faculty as well as among the students. It 
ealls for observations as regards scientific 
achievements and for a public expression 
of conclusions relating to such achieve- 
ments. These things are intimately con- 
nected with the questions considered above 
and hence these questions seemed appro- 
priate even if they affect only indirectly 
our main interests. 

In financial circles there seems to be a 
tendency to welcome the most searching 
scrutiny on the part of the public. Our 
scholarly methods should be freely open to 
the same kind of scrutiny. Practises which 
suffer thereby would be apt to become 
worse and to suffer more severely through 
a later investigation. It seems also very de- 
sirable that we should institute such investi- 
gations from within before they are sug- 
gested by a dissatisfied public. 

There is a general impression that schol- 
ars are too poorly paid and that we should 
not interfere with the efforts which some of 
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them are making to increase their incomes, 
On the other hand, the fact that a rule of 
the University of Paris provides that no 
professor shall be able to increase his salary 


_ beyond twenty thousand frances by accept- 


ing numerous teaching positions, shows that 
in a leading intellectual center it has ap- 
peared desirable to limit the professor 
whose financial ambitions interfere with 
what appear to be the highest university 
interests. 

In view of the fact that there is such a 
large army of men engaged in scientific in- 
vestigation it is reasonable to expect to find 
in our own ranks a great variety of types 
of mind. Many of us doubtless believe that 
some subjects which have found a place in 
respectable society as regards subjects of 
learning are practically graft-subjects. 
Subjects where the brilliant advances of 
one generation dwindle repeatedly into 
nothing through the scrutiny of the follow- 
ing generation, must convey a strong odor 
of graft to a scientific mind. This is true 
in spite of the fact that these subjects fre- 
quently relate to things about which we 
would all sincerely wish to have more light. 

One object of a university course should 
be to lead the mind of the young towards 
useful channels of thought and to warn 
them against those subjects whose main 
capital is wasting the time of the student by 
discussing things about which we know 
nothing; or, what is still worse, by culti- 
vating the dishonest state of mind which 
delights in pretentions of knowledge where 
there is no knowledge. The greatest foe of 
knowledge is the pretended knowledge 
which can not now be disproved, and the 
greatest danger which besets the students 
who are seekers of truth is the net of glit- 
tering but baseless generalities which are 
sometimes spun out before their eyes under 
the name of undergraduate university 10- 
struction. 
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Fortunately our own society is dealing 
with subjects where progress is permanent 
and where sham progress finds little room. 
It is true that these subjects reach into 
those of a different type and that Barnums 
and Ringling Brothers sometimes arise 
in our midst, but they do not represent the 
normal phase of our subject. We are liv- 
ing in houses built of strong material and 
hence we should not be afraid to throw 
stones at all appearances of graft. Our 
progress in the past has been largely due to 
an honest admission of unknown elements 
in our subjects. We have represented 
these by symbols and thus developed an 
algebra, which has led to marvelous ad- 
vances, 

This algebra of science naturally does 
not appeal to those whose mental caliber is 
such that they ean enjoy only fiction, but it 
is this algebra which has made possible 
many of the conveniences of our fiction 
readers. It is an interesting sight when 
men use the telephone and the electric rail- 
way to call and to attend meetings for the 
purpose of belittling the value of science. 
These things are, however, becoming more 
rare, and one of the important duties of the 
scientific investigators is to maintain high 
ideals within their own ranks. These per- 
meate the atmosphere which surrounds 
their work, and a favorable atmosphere is 
one of the essentials for vigorous scientific 
development. 

Another important reason for maintain- 
ing the highest ideals among investigators 
is based upon the fact that the career of 
the investigator offers many excellent open- 
ings for the crook, and this constitutes one 
of the most alarming features as regards 
the permanent dignity of our profession. 
In fact, few other lines of work can offer 
more opportunities to those inclined to in- 
dulge in unfair practises. We all agree 
that some of the most important investiga- 
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tions require long periods of years, and that 
the investigator who has proven his ability 
should not be required to give an accurate 
account of how he is spending his time. 

What a splendid opportunity these condi- 
tions afford to the crook. He too likes to be 
free from giving an accurate account of 
himself, and if he can deceive his superiors 
for a period of years by creating the im- 
pression that he will soon do something 
that is very important, he may have arrived 
at a position of independence before the 
truth becomes known. That such things 
are happening around us, few would prob- 
ably be inclined to deny. When the lot of 
the investigator was a much harder one 
there were few temptations for the crook 
in this field, but with the improvement of 
conditions these temptations increase, and 
those who desire to be honest can not wel- 
come too heartily the most searching in- 
vestigation as regards our outward research 
practises. 

There seems to be a growing respect for 
scientific investigations, and it is our duty 
to maintain this respect. With the in- 
erease of funds devoted to investigation, 
there naturally goes a growing interest in 
investigators and consequently a growing 
scrutiny of their practises. As these funds 
come more largely from the masses we are 
becoming more subject to waves of popular 
opinion. History furnishes many instances 
of how these waves may become agitated by 
disclosures of irregular practises. Hence a 
deep loyalty to the highest interests of sci- 
entific investigation carries with it a deep 
interest in the improving ideals of the in- 
vestigators. 

Unless these ideals are kept relatively 
high and a large number of useful discover- 
ies continue to result from investigations, 
there seems no good reason to assume that 
scientific investigation can permanently 
maintain its position. The vicissitudes of 
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scholars in past ages serve to remind us of 
sad possibilities, and they should serve to 
spur us to the noblest efforts. The greatest 
danger which besets investigation is corrup- 
tion within the ranks of the investigators. 
It still remains to be proven that the lot of 
the investigators in pure science can be 
made permanently attractive without sup- 
plementing them by crooks. 

We all rejoice in every new evidence of 
the benefits derived from scientific discov- 
eries. Those which reach every corner of 
our land are especially fraught with signifi- 
cance in view of their widespread effect in 
inspiring general confidence in the value of 
scientific investigation. Hence we have 
good reason to rejoice at this time on ac- 
count of the important role scientific sani- 
tation played in the digging of the Panama 
Canal. Such evidences have been so nu- 
merous in recent years as to create a new 
danger: viz., the unthinking mass may be- 
come too easy a prey to the extortioner who 
may use these facts to secure an undue 
amount of money from them. Oppression 
even in the name of promotion of science 
can not be countenanced by those interested 
in the permanent service of our subject. 

In closing, I desire to call your attention 
to the fact that one of your serious duties is 
to make people forget that you were elected 
as members of the Sigma Xi, just as people 
ought to forget that you are a graduate of a 
college or that you have the doctor’s degree. 
If, when you think of a man who is over 
forty years old, the thing that is prominent 
in your mind is that he graduated from 
Harvard or that he took his doctor’s degree 
at Paris, it is almost certain that the man 
does not amount to much. If our future at- 
tainments do not overshadow our local uni- 
versity distinctions we have not been a suc- 
cess. 

Your entrance into this society should 
overshadow the honors achieved through 
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your good work in the high school; but 
compared with your future achievements 
these present honors should sink into insig. 
nificance. A: few years ago we thought of 
President Wilson as the president of 
Princeton, but to-day we think of him as 
president of the United States. Those of us 
who think of both of these types of positions 
as political achievements will naturally 
think of the latter achievement first. As far 
as the former position implies scholarly 
achievements, it can, of course, not be com- 
pared with the latter. 

In purely scholarly achievements the 
comparison is simpler, and, in this case, we 
should always view with suspicion the man 
of forty who is still regarded as a Harvard 
or a Yale product; or who is still distin- 
guished by the fact that he has a Ph.D. 
from a noted institution. I can not help 
thinking of such a man scientifically as still 
a babe in long dresses. Desirable as these 
distinctions may be in early years, they are 
only of temporary prominence as regards 
the man who actually is worthy of them. 
To avoid misunderstanding, I desire to 
emphasize the fact that I believe very 
heartily in such scientific distinctions as 
those which are attached to your election 
to this body. I sometimes think we have 
too few opportunities to mark in a public 
way, the various steps towards higher and 
higher scientific attainments. The fact 
which I desired to make perfectly clear is 
that our eyes should always be fixed on 
still higher attainments. There are t00 
many intellectually satisfied people among 
us—too many whose scientific achievements 
could no longer be verified if they had not 
been securely established on parchment 
with India ink. 

We welcome you into a society which 
stands for infinite progress in fields of infi- 
nite riches, a society which recognizes that 
our fathers knew less than we do and that 
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our children will know more than we know, 
a society which aims to establish fraternal 
relations among its members and which 
recognizes that hearty and continued co- 
operation is essential if we would succeed 
in securing those rich rewards of mind and 
body which past scientific discoveries lead 
us to expect to find in the unexplored re- 
gions. G. A. MILLER 


THE FOUNDATION OF THE GEOLOGICAL 
SOCIETY OF AMERICA! 

THERE was an “ American Geological So- 
ciety ” in 1832 at New Haven, Conn., but it 
faded out in the glare of the chemical and 
physical sciences which bloomed brilliantly at 
that time in New Haven. I have not been able 
to get any detailed information concerning it. 

About the same time was organized the Geo- 
logical Society of Pennsylvania, 1832. At a 
meeting of February 22, 1832, the officers were 
John R. Gibson, president, Nicholas Biddle, 
vice-president; Stephen S. Long, vice-presi- 
dent; Henry S. Tamer, treasurer; Peter A. 
Browne, corresponding secretary; George Fox, 
recording secretary. 

This society sent out a circular signed by 
John Gibson and George Fox announcing the 
organization and asking assistance in getting 
information and specimens. The organ of 
publication was Featherstonhough’s Monthly 
American Journal of Geology. 

This society seems to have aimed to develop 
the geology of Pennsylvania specially, but its 
plan of operation covered other states. It 
came quickly into competition with the Phila- 
delphia Academy of Science. Its transactions 
were published in Featherstonhough’s Journal, 
at first, but as that Journal passed through 
only one volume, it is unknown to me whether 
the society survived long after the death of the 
Journal. It appears that there was close sym- 
pathy between them, and it may be presumed 
that Mr. Featherstonhough was the instigator 
and prime mover of both. 

1 Response by Professor N. H. Winchell at the 
banquet of the Geological Society of America, 
Princeton, N. J., January 1, 1914. 
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There may have been other local geological 
societies in the country since 1832 whose re- 
cords have not been published, but I have not 
heard of any. 

The period of discussion and gestation prior 
to the birth of the present Geological Society 
of America extended from August, 1881, to 
August, 1888, seven years. 

A few weeks before the 1881 meeting of the 
American Association for the Advancement of 
Science, at Cincinnati, Professor Chamberlin 
called on the speaker at his home in Minne- 
apolis. The Western Society of Naturalists 
had been organized several years earlier, and 
one of its annual meetings was announced to 
take place at some point in the Mississippi 
Valley. In the conversation which took place 
in my parlor the suggestion was made by the 
speaker that the geologists of the western part 
of the country ought to be organized into a 
Mississippi Valley Geological Society. Pro- 
fessor Chamberlin immediately fell in with the 
idea, and it was agreed by us that the project 
should be broached at the approaching meeting 
of the American Association for the Advance- 
ment of Science at Cincinnati. But this idea 
expanded, in conversation with geologists at 
that meeting, into greater dimensions, and it 
was resolved to organize the geologists of 
America in a general society. 

The first informal meeting embraced those 
present at Cincinnati and was held in the room 
of Section B, at 5 p.m., August 18, 1881. A 
committee was chosen to draft a constitution, 
consisting of George C. Swallow, of Missouri; 
N. H. Winchell, of Minnesota; S. A. Miller, 
of Ohio; Wm. J. Davis, of Kentucky; John 
Collett, of Indiana, and H. S. Williams, of 
New York. 

On meeting the committee elected Winchell 
chairman and Williams secretary, and Miller 
was designated to draft a constitution for the 
proposed society. This constitution was pre- 
sented the next day at an adjourned meeting 
of the committee, but after considerable dis- 
cussion it was finally decided that it was best 
to defer more definite action to the next meet- 
ing of the American Association, and that 
meantime the committee prepare and distribute 
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widely a circular asking for the opinions of 
geologists generally, the replies to be reported 
at the next meeting of the Association, which 
was to be held at Montreal. Before the issuing 
of this cireular John R. Proctor, state geolo- 
gist of Kentucky, was added to the committee. 
This circular was drawn up by the chairman 
of the committee and, on submission to the 
members of the committee, was approved 
unanimously by them. It was based almost en- 
tirely on a previous rough draft prepared by 
Williams and presented to the committee by 
him at one of the preliminary meetings at Cin- 
cinnati. Its main points are as follows: 

The committees are desirous of eliciting 
opinions from all active and professional geolo- 
gists, to the end that more judicious and 
effective action may be taken at the next 
meeting. 

1. The science of geology, with its kindred 
branches of paleontology and lithology, has 
made rapid progress in America—perhaps 
more rapid than in any other country—in the 
last twenty years. 

2. The literature of geology is largely dis- 
tributed through numerous scientific journals, 
and in the proceedings of miscellaneous scien- 
tific societies, to procure which is difficult and 
expensive. 

3. The present facilities afforded through 
the American Association for the Advance- 
ment of Science are insufficient, and unavail- 
able by the working geologists of the country— 
because (a) The meetings are held in the sum- 
mer, which is the geologist’s working season. 
In order to be present he must interrupt his 
work and leave the field, often at considerable 
expense, especially if he has a party with him. 
(b) Its brief meetings partake largely of the 
nature of vacation pleasure-parties, and much 
of the time is engrossed by reception, gratula- 
tion and excursions. (c) There is no sufficient 
avenue of publication of the work of geologists. 
(d) The association has become so large, wide- 
spread and popular in its work, membership 
and organization that its spirit necessarily, 
and properly, is not favorable to the develop- 
ment of any special work through its own 
agency. 
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4. The geologists, as a body, have no way of 
expressing their views on important state, na- 
tional or international measures, except 
through the medium of the American Associa- 
tion, at the meetings of which there is a per- 
ceptible and increasing lack of attendance and 
interest on the part of geologists, in conse- 
quence of which the actual views of the geol- 
ogists of the country on such questions can 
not be obtained and expressed correctly. 

5. There is no strictly geological magazine 
or journal in America. 

6. There is no strictly geological society in 
America. 

7. There are numerous such societies and 
journals in Europe as well as journals and 
societies devoted exclusively to the branches of 
paleontology and mineralogy. 

The committee desire also to disclaim any 
intention to trespass on the field and plans of 
the American Association for the Advance- 
ment of Science, or to criticize it in any way 
as to the discharge of its functions. Its tend- 
ency is to popularize science and to advance 
its acceptance by the world by diffusing scien- 
tific knowledge, and by announcing important 
discoveries, and as such, its sphere of activity 
is one that no special scientific body can oc- 
cupy, but which still will be aided by the 
existence of tributary organizations, such as 
that contemplated by this circular. 

At Montreal responses were read from the 
following geologists: S. A. Miller, James Mac- 
farlane, Franklin Platt, W. P. Blake, J. D. 
Dana, P. A. Chadbourne, J. E. Todd, E. W. 
Claypole, Wm. M. Davis, M. O. Read, Chas. 
E. Billin, W. H. Pettee, Geo. H. Stone, John 
Collett, R. E. Call, Warren Upham, W. 6G. 
Platt, O. A. Ashburner, R. T. Cross, G. K. 
Warren, A. Winchell, Robert Bell, P. W. 
Schaeffer, S. E. Tillman, E. O. Ulrich, OC. H. 
Hitchcock, Edward Orton, W. J. Davis, J. W. 
Dawson. 

The official report of the proceedings at 
Montreal states that A. Winchell was chosen 
chairman and ©. H. Hitchcock secretary. 
Several sessions were held. Ninety answers 
to the circular which had been issued were 
reported by the chairman of the committee, 
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all but two of which spoke favorably of the 
project. The secretary (Williams) reported 
answers from thirty persons, and 8, A. Miller 
reported answers from six persons, all favor- 
able, making a total of one hundred and 
twenty-six opinions in favor of and only two 
dissenting from the formation of the proposed 
society. 

A committee consisting of Jed Hotchkiss, 
R. Whitfield and OC. H. Hitchcock, appointed 
to consider the situation, recommended that 
the first step to be taken should be the estab- 
lishment of a geological magazine, This re- 
port was accepted and adopted; the Cincinnati 
committee also reported a proposed constitu- 
tion, which was discussed and laid upon the 
table pending further labors by the committee 
and a report at the Minneapolis meeting in 
1883. 

At the Minneapolis meeting of the American 
Association for the Advancement of Science 
(1883) those who had been active for the pro- 
posed geological society met August 21, and 
listened to further discussions and some objec- 
tions. Some dilatory motions were brought 
forward, viz., that a committee be appointed to 
confer with the Mineralogical and Geological 
Section of the Philadelphia Academy of Sci- 
ences with reference to the formation of an 
American Society and the establishment of a 
geological magazine. Prior to this a com- 
mittee had been appointed with instructions 
to confer with Major J. W. Powell to ascertain 
what encouragement could be afforded by him 
in the support of a geological magazine. These 
special committees, however, accomplished noth- 
ing, except to delay the project, and to discour- 
age those who were in favor of the proposed so- 
ciety; and the friends of the new movement 
became very much discouraged by the expres- 
sion of unfavorable views at Minneapolis. 
These adverse opinions were stated by several 
of the oldest and most prominent geologists; 
and they served to dampen the ambition of 
those who, though younger, had been zealously 
Promoting the proposition. 

Four years later various causes led some of 
these opponents to change their minds and to 
solicit a continuation of the plan that had 


SCIENCE 821 


been proposed. And in particular the speaker 
recalls such correspondence with Dr. J. S. 
Newberry. 

The chairman and the secretary of the mori- 
bund organization, Winchell and Hitchcock, 
convinced that nothing would be done by other 
parties, under implied instructions and re- 
sponsibility from the meeting at Minneapolis, 
by virtue of their office sent out a call to meet 
at Cleveland, Ohio, in connection with the 
American Association for the Advancement of 
Science, 1888. The call as issued provided 
that the new society should be composed only 
of members of Section E of the American As- 
sociation. This was in consequence of fear, 
expressed by some of the older geologists, that 
such an organization would clash seriously 
with the Association; and their love for the 
Association, with which they had been con- 
nected actively for many years, was greater 
than for any new geological organization, 
which appeared to them like a phantom which 
would be likely to have only an ephemeral 
existence. 

Meanwhile several geologists, depending 
largely on the action of the Montreal meeting, 
and on the frequently stated advice of indi- 
vidual geologists, unwilling to delay longer the 
issuance of a geological magazine, boldly took 
the initiative and established the American 
Geologist, the first number appearing January, 
1888. The call for the Cleveland meeting ap- 
peared in the Geologist for June, 1888. 

It is enough to say, further, that this call 
met a cordial reception and that at Cleveland 
very much renewed interest was evident. 
Committees were appointed to prepare a con- 
stitution, and this constitution was adopted at 
a meeting held at Ithaca, New York, in De- 
cember, 1888, the present meeting being the 
twenty-fifth anniversary of its adoption. 


ALEXANDER FRANCIS CHAMBERLAIN 


Dr. ALEXANDER FRANCIS CHAMBERLAIN, pro- 
fessor of anthropology in Clark University, 
died April 8, 1914. He was born in Kenning- 
hall, England, in January, 1865. In early life 
he came to Canada and took the degree of A.B. 
at the University of Toronto in 1886, and A.M. 
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in 1889. From 1889-90 he was librarian of 
the Canadian Institute at Toronto. In 1890 
he was appointed to a fellowship in Clark Uni- 
versity, where he took the Ph.D. degree in 
1892. Shortly after he was appointed lecturer 
in anthropology and later promoted to a full 
professorship. 

Professor Chamberlain was an expert bibli- 
ographer and editor. For many years he con- 
tributed systematic bibliographical notes to 
the American Anthropologist, which have been 
of great value to American students, especially 
since his great linguistic knowledge enabled 
him to give digests of all important foreign 
publications. It is in this respect that his loss 
will be most keenly felt. As an editor he was 
for many years in charge of the Journal of 
American Folk-Lore and actively associated 
with President G. Stanley Hall in the editor- 
ship of the Journal of Religious Psychology. 
He was also an associate editor of the Ameri- 
can Anthropologist and of the American Anti- 
quarian. He was an important contributor to 
the Encyclopedia Britannica and many other 
reference books. As a writer, he possessed 
more than average skill, having contributed 
many charming articles to the Atlantic 
Monthly and other magazines. 

His special line of research was linguistics. 
In 1891 he made a special study of the 
Kootenay Indian language of British Colum- 
bia under the auspices of the British Associa- 
tion and collected considerable data on their 
culture; unfortunately, the greater part of this 
is still unpublished. In addition to the study 
of certain Algonkin linguistic problems, Pro- 
fessor Chamberlain worked over the linguistics 
of South America and prepared a map of the 
continent similar to the famous Powell map 
of North America. This work was recently 
published and, though still to occupy the at- 
tention of the author, had he lived, is probably 
about as complete as the data available make 
possible. Though necessarily tentative, it 
marks a distinct advance in South American 
anthropology. 

His best known works are the “Child and 
Childhood in Folkthought ” (1896) and “The 
Child: A Study in the Evolution of Man” 
(1900), subjects which were quite suggestively 


SCIENCE 


[N. 8. Von. XXXIX. No, 1014 


developed in his lectures to students of 
psychology and education. C. W. 


THE GENERAL EDUCATION BOARD 

THE spring meeting of the General Educa- 
tion Board—the foundation endowed by Mr. 
John D. Rockefeller—was held on May 29. In 
attendance were Chas. W. Eliot, Albert Shaw, 
H. B. Frissell, Anson Phelps Stokes, John D, 
Rockefeller, Jr., F. T. Gates, E. L. Marston, 
Jerome D. Greene, Starr J. Murphy, Wallace 
Buttrick and Abraham Flexner. Ambassador 
Page, President Judson and Dr. Wickliffe 
Rose were absent abroad. The membership of 
the board was increased by the election of 
President George E. Vincent, of the Univer- 
sity of Minnesota. 

At the close of the meeting announcement 
was made that appropriations aggregating 
$1,400,000 had been made. The most impor- 
tant of these was a gift of $500,000 to the 
medical school of Yale University. As had 
been previously announced, the General Edu- 
cation Board has decided to provide funds 
necessary to enable properly located and organ- 
ized medical schools to command the entire 
time and energy of their teachers in the main 
departments of medicine and surgery. For 
this purpose a million and a half dollars has 
already been appropriated for the Johns Hop- 
kins School, and $750,000 for Washington 
University. This gift of $500,000 to the Yale 
Medical School was made on condition that 
the school procure complete teaching and medi- 
cal control of the New Haven Hospital, and 
that the teachers in the main clinical branches 
be placed on the full-time or university basis. 

In conformity with its previous policy of 
making gifts to increase the endowment and 
extending the usefulness of promising and 
serviceable institutions in various parts of 
the country, the following appropriations were 
made: 


Stevens Institute of Technology ......-- $250,000. 
Elmira College 100,000. 
Hendrix College 100,000. 
Washington and Lee University .......- 125,000 
Wolford College 33,000. 
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Increased appropriations were made to 
develop the work in secondary education which 
the board has been carrying on in the south 
for ten years. The board has maintained pro- 
fessors of secondary education in southern 
universities and inspectors of secondary schools 
who have devoted their time to the creation 
and development of high schools in their sev- 
eral spheres. 

The sum of $36,500 was appropriated for 
the maintenance of rural school supervisors in 
each of the southern states. These supervisors 
are concerned with the improvement of coun- 
try schools and with the introduction into 
them of industrial training and domestic 
science. The annual subscription of $10,000 
toward the current expenses of Hampton In- 
stitute was increased to $25,000, an annual 
subscription of $10,000 was made to Tuskegee 
Institute, and one of $15,000 to Spelman 
Seminary, Atlanta. 

Farm demonstration work on an educational 
basis was originated by the General Education 
Board. The plan was conceived by the late 
Dr. Seaman A. Knapp. So far as the south- 
ern states are concerned, congress now as- 
sumes the work heretofore supported by the 
General Education Board, objection having 
been made to the payment of the officers of 
the Department of Agriculture by a private 
contribution. The board will, however, 
continue its co-operation with agricul- 
tural colleges in the work. For this pur- 
pose, $20,000 was appropriated for farm 
demonstration in six counties in Maine and 
for boys’ and girls’ clubs in that state. A 
further appropriation of $10,000 was made for 
similar work in New Hampshire. 

To improve education in the rural districts 
the board has resolved to offer to support in 
connection with state departments of educa- 
tion, rural school agents. An appropriation 
of $50,000 was made for the work in fifteen 
states. A general agent will be appointed to 
keep the several state movements in touch with 
one another. The board resolved to authorize 
a study of training for public health service 
and of the organization of public health serv- 
ice in England, Germany, Denmark and other 


SCIENCE 823 


foreign countries. When the facts have been 
ascertained a conference will be held and a 
concrete scheme formulated for schools of 
public health. 


THE PACIFIC ASSOCIATION OF SCIENTIFIC 
SOCIETIES 


Tue fourth annual meeting of the Pacific 
Association of Scientifie Societies was held 
at the University of Washington, Seattle, 
May 21-23, 1914. There were about 150 men 
from the Pacific coast and from Hawaii at- 
tending the various societies meeting at that 
time. Of the sixteen constituent societies 
the following held meetings: The Cordilleran 
Section of the Geological Society of America, 
The Seismological Society of America, Pacific 
Coast Branch of the American Historical 
Association, The Pacific Slope Association of 
Economic Entomologists, Pacific Coast Pale- 
ontological Society, The Cooper Ornitho- 
logical Club, Biological Society of the Pacifie 
Coast, California Section of the American 
Chemical Society, Puget Sound Section of 
the American Chemical Society, and the San 
Francisco Section of the American Mathe- 
matical Society. The following societies did 
not hold meetings at this time: The Technical 
Society of the Pacific Coast, California Acad- 
emy of Sciences, Astronomical Society of the 
Pacific, The Geographical Society of the 
Pacific and the San Francisco Society of the 
Archeological Institute of America. In addi- 
tion to the above eleven societies of the Pacific 
Association the following six societies of the 
Pacific Northwest joined with the Associa- 
tion: Seattle Society of the Archeological 
Institute of America, Oregon Section of the 
American Chemical Society, The Northwest 
Association of Teachers of History, Govern- 
ment and Economics, Inter-Mountain Section 
of the American Chemical Society, The Le 
Conte Club, the proposed Pacific Coast Branch 
of the American Political Science Association 
and the Washington Society of Social 
Hygiene. 

The general session of the Association was 
held on Saturday evening, before which spoke 
Acting President Landes, of the University of 
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Washington. President J. C. Branner, Stan- 
ford University, gave an address on “ Science 
and the State.” Dean J. Allen Smith, Uni- 
versity of Washington, read a paper on “ The 
Citizen and the State.” The third paper was 
given by Professor J. OC. Merriam, University 
of California, on “The Geological History of 
the Human Family and Its Bearing on the 
Race Problem.” In 1915 the Pacific Asso- 
ciation will hold no meetings; the constituent 
societies will join with their eastern societies 
at the Fair at San Francisco. At this meeting 
of the association a constitution was approved 
by the executive committee whereby the Pacific 
Association will become the Pacific Division 
of the American Association for the Advance- 
ment of Science. The constitution was re- 
ferred to the constituent societies for their 
action. Since there is to be no meeting in 
1915 the change of associations is to take 
place at the end of the 1915 meeting of the 
American Association at San Francisco in 
August of that year, provided that by that 
time two thirds of the constituent societies 
have approved and signed the constitution and 
also provided that the Pacific Division is 
ready with its officers to take up the work of 
the Pacific Association. 


SCIENTIFIC NOTES AND NEWS 


Dr. Jacques Logs, of the Rockefeller 
Institute for Medical Research, has been 
elected a corresponding member of the Paris 
Academy of Sciences in the section of anatomy 
and zoology, in succession to the late Lord 
Avebury. 


Proressor JoHN Howarp AppLeton, for over 
fifty years an instructor at Brown University 
and since 1868 head of the department of chem- 
istry, will retire at the end of the present aca- 
demic year with the title of professor emeritus. 


AT the celebration of the seventy-fifth anni- 
versary of the founding of the University of 
Missouri, held at Columbia, Mo., June 3, Pro- 
fessor Cassius J. Keyser delivered an address 
on behalf of the alumni. At the commence- 
ment exercises the university conferred upon 
him the degree of doctor of laws. 
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Dr. Mark J. ScHeonsera has received the 
Lucien Howe prize of the Medical Society of 
the state of New York for his research work 
on ocular anaphylaxis. 


Mr. Cuiirrorp RIcHARDSoON, consulting engi- 
neer, has been elected president of the Associa- 
tion of Harvard Chemists, and vice-president 
of the Harvard Engineering Society of New 
York, for the ensuing year. 


Dr. THEODORE C, MERRILL, recently assistant 
pathologist in the office of forest pathology of 
the Bureau of Plant Industry, has been ap- 
pointed medical assistant in the Bureau of 
Chemistry. 


Tue C. M. Warren committee of the Ameri- 
can Academy of Arts and Sciences has made 
the following grants: 

To Professor George H. Burrows, of the Univer- 
sity of Vermont, a grant of $250 for work con- 
nected with the measurement of equilibrium con- 
centrations in certain reactions of organic chem- 
istry, with the special purpose of determining the 
free energies of formation of the compounds in- 
volved. 

To Professor R. F. Brunel, of Bryn Mawr Col- 
lege, an additional grant of $400 for the purchase 
of a polarimeter to be used in connection with his 
work on equilibria in organic reactions in which 
optically active radicals are concerned. 

To Professor S. Lawrence Bigelow, of the Uni- 
versity of Michigan, a grant of $200 for the pro- 
motion of his study of osmotic membranes, espe- 
cially those of a metallic nature. 

Mayor Mitcuet, of New York City, accom- 
panied by President Thomas Churchill of the 
Board of Education and City Chamberlain 
Henry Bruere, have this week visited cities of 
the central west to inspect their public schools 
and teaching systems. 


Tue Harrington lectures of the medical de- 
partment of the University of Buffalo, by Pro- 
fessor Ludwig Pick, of Berlin, were announced 
for the evening of June 2 and in the after- 
noons of June 3 and 4. The title was “Some 
Recent Advances in Pathological Anatomy.” 

Dr. Ina Remsen, of the Johns Hopkins Uni- 
versity, addressed a large University of Tli- 
nois audience on May 18. His subject was 
“My Acquaintance with Liebig and Wobhler.” 
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He addressed the members of the Chicago 
Chapter of the Sigma Xi at their Spring 
Quarter dinner on May 19 upon “ Remin- 
iscences of Rowland and Sylvester.” 

Ar the graduate school of agriculture, to be 
held at the University of Missouri, Columbia, 
Mo., June 29-July 24, a course of forty lec- 
tures on genetics will be given by Professor A. 
D. Darbishire, of the University of Edin- 
burgh; Professor E. M. East, of Harvard Uni- 
versity; Professor M. F. Guyer, of the Uni- 
versity of Wisconsin, and Dr. J. A. Harris, of 
the Carnegie Institution. Dr. Otto Appel, of 
the Imperial Biological Institute at Dahlem, 
Berlin, will lecture at this school on the dis- 
eases of potatoes and cereals. 

Ar the 329th meeting of the New York Elec- 
trical Society, held at Columbia University, on 
May 25, Dr. L. A. Bauer gave an illustrated 
lecture on “The Non-magnetic Yacht Car- 
negie, Her Work and Her Cruises.” This was 
followed by a brief informal talk on “ Aerial 
Navigation,” by Lieut. John Cyril Porte, R. 
N., with especial reference to the proposed 
Rodman Wanamaker transatlantic flight. 

Tue University of Pennsylvania library has 
received through Dr. John K. Mitchell and 
Mr. Langdon Mitchell about 500 volumes, 
forming a portion of the library of their 
father, the late Dr. S. Weir Mitchell. 


Tue class of 1910, general science course, 
has presented to the Cooper Union, New York 
City, a memorial tablet for the late Professor 
William A. Anthony. Mr. John F. Hanbury, 
a graduate of the class, said that Professor 
Anthony had established at Cornell Univer- 
sity the first electrical course either in Europe 
or America. Professor Edward L. Nichols, of 
Cornell, and President John W. Lieb, of the 
New York Edison Company, gave tributes to 
the genius of Professor Anthony. 


Tue University of Birmingham council has 
passed the following resolution: “ That the 
council desires to record its deep sorrow at the 
death of Professor Poynting, who so faith- 
fully served the Mason College and the uni- 
versity for thirty-four years. During his dis- 
tinguished career as professor of physics he 


SCIENCE 825 


was not only an inspiring teacher and investi- 
gator, but bore a considerable part in the 
development of the college and of the univer- 
sity. His keen interest in all that concerned 
the university, its staff, and its students, his 
genial and attractive personality, will be long 
and affectionately remembered; his death 
leaves a gap which it will be most difficult to 
fill.” 


Dr. AtrreD E. Bartow, of Montreal, dis- 
tinguished for his work in Archean and min- 
ing geology, a former member of the Geolog- 
ical Survey of Canada and former president 
of the Canadian Mining Institute, was 
drowned in the wreck of the “ Empress of Ire- 
land” on May 29. Dr. and Mrs. Barlow 
were together on a vacation trip to England 
and both were lost in this terrible catastrophe, 


WE regret also to announce the untimely 
death, at the age of thirty-eight years, of 
Jesse J. Myers, assistant professor of physiol- 
ogy and zoology at the Michigan Agricultural 
College, East Lansing, Michigan. Professor 
Myers was born in Illinois and graduated at 
the University of Illinois with the degree of 
B.S. in 1901. Since then he has been on the 
staff of the Michigan institution, having spent 
some of his vacation months in study at the 
Universities of Illinois and Wisconsin. Early 
in April he went to New Haven to enter the 
Sheffield laboratory of physiological chemistry 
of Yale University; and he died after a very 
brief illness from typhoid fever in that city 
on May 28. 

Dr. Paut von Mauser, inventor of the 
Mauser rifle, has died at Berlin, aged seventy- 
six years. 

Tue U. S. Senate has passed the Agricul- 
tural Appropriation bill, with a provision 
prohibiting the acceptance by government em- 
ployees of funds from the General Education 
Board or similar institutions. 


Tue Army appropriation bill that passed 
the U. S. Senate some weeks ago provides that 


the appropriation for the library of the Sur- 


geon-General’s Office shall be conditional on 
the merging of this library with the Congres- 
sional Library. Neither the surgeon-general 
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nor the librarian of congress was consulted, 
and the plan is opposed by them and by all 
well-informed physicians and men of science. 
It may be assumed that the amendment will 
not be concurred in by the House, after the 
question has been brought properly to its 
attention. 


Tue Association of German Men of Science 
and Physicians will hold its eighty-sixth 
annual meeting this year at Hanover from 
September 20 to 26. 


THE international committee for the Inter- 
national Congress of Anatomy has decided 
that the next meeting shall be held at Amster- 
dam during August, 1915. 


Tue Eugenics Research Association will 
hold its next annual meeting on Friday, June 
19, and Saturday, June 20, 1914, at Schermer- 
horn Hall, Columbia University, New York 
City. The program will consist of papers by 
members, a symposium upon the subject: 
“The most pressing topics for research in 
eugenics,” open discussions, and a general 
experience meeting for institutional officers 
and eugenics fieldworkers. In order that the 
details of the program of papers may be com- 
pleted as early as possible, contributors are 
requested to notify the secretary not later than 
May 21, giving the title of the paper and the 
amount of time required. 


Sirk Artuur Evans has presented to the 
museum of the University of Cambridge the 
last instalment of a set of objects selected from 
the collections of his father, the late Sir John 
Evans. The gift consists of 121 specimens 
ranging in date from prehistoric times to the 
eighteenth century. All the specimens were 
found in Cambridgeshire and the adjacent 
counties. 


Mrs. Russett Sace has given to the State 
Museum, Albany, a series of 106 bird paint- 
ings by Louis Agassiz Fuertes, of Ithaca. The 
exact amount contributed was not made 
public. These paintings were made by Mr. 
Fuertes within the last two or three years for 
reproduction in a comprehensive book on the 
birds of New York State. 
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Buiietin 553 from the Harvard College 
Observatory signed by the director, Dr. Ed- 
ward C. Pickering, and dated May 26, states 
that a cablegram received at this observatory 
on May 21, from Professor ©. D. Perrine, 
director of the Observatorio Nacional, Cor- 
doba, Argentina, states that the orbit of 
Zlotinsky’s Comet is found to be similar to 
that of Herschel’s Comet of 1790. Professor 
Edwin B. Frost, director of the Yerkes Ob- 
servatory, writes that the comet was seen by 
several observers on May 20 and 22 with 
the naked eye. Estimates of its magni- 
tude on May 22, with a clear sky,’ deter- 
mined it to be equivalent to a fifth mag- 
nitude star. Photographs were obtained by 
Professor Barnard on May 18, 20 and 22, the 
last of which showed a tail at least 12° long, 
extending to the edge of the plate, resembling 
the tail of Gale’s Comet as photographed by 
Professor Barnard in 1912. Photographs by 
Mr. Parkhurst with a 15° U. V. objective 
prism, May 20 and 22, show the usual com- 
mentary spectrum with large knots representing 
the CN band (3883), and the blue band 
(\4737), known as the “fourth carbon,” be- 
side numerous fainter ones. On May 20 the 
green band (\5165), known as the “ third 
carbon,” was well shown. 


UNIVERSITY AND EDUCATIONAL NEWS 


A Girt of $100,000 for the erection of the 
first of Cornell University’s residential dormi- 
tories is announced. The name of the donor 
is withheld. 

Natuaniet H. Stone, of the class of 1875, 
has made an unrestricted gift to Harvard Uni- 
versity of $50,000 in memory of Henry Bald- 
win Stone of the class of 1873. 

THe University of Pennsylvania is given 
$25,000 under the will of Miss Elizabeth S. 
Shippen. 

Mr. Rozerr ©. Ocpen bequeathed $20,000 
and a contingent interest in one third of a 
$50,000 fund to the Hampton Normal and 
Agricultural Institute. 

THE supreme court of Massachusetts has de- 
cided that the Massachusetts Institute of 
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Technology may sell its Boylston street land, 
but only subject to the restrictions and en- 
cumbrances of abutters established by the 
grant of the land to the institute in 1861 by 
the legislature. The institute will therefore 
probably retain its present site for part of its 
work. 


AppoINTMENTS, including changes in title, 
have been made at Harvard University as fol- 


lows: 


Comfort Avery Adams, Abbott and James Law- 


rence professor of engineering. 
Masaharu Anesaki, professor of Japanese litera- 


ture and life. 
Edwin H. Hall, Rumford professor of physics. 
Elmer Peter Kohler, Abbott and James Lawrence 


professor of chemistry. 

Roger Irving Lee, professor of hygiene. 

Manoel de Oliveira Lima, professor of Latin- 
American history and economics. 

Robert Williamson Lovett, professor of ortho- 


pedics. 

William Fogg Osgood, Perkins professor of 
mathematics. 

Wallace Clement Sabine, Hollis professor of 
mathematics and natural philosophy. 

Frank Lowell Kennedy, associate professor of 
engineering drawing. 

Howard Thomas Karsner, assistant professor of 
pathology. 


At Clark College Dr. Robert H. Goddard, 
late research fellow in Princeton University, 
has been appointed instructor in physics. Pro- 
fessor Carey E. Melville, assistant professor of 
mathematics, has taken on the duties of regis- 
trar of the college. 


Dr. professor of biol- 
ogy at Olivet College, has been elected associ- 
ate professor of zoology in the University of 
Southern California. 


Dr. Joun W. Cox, graduate of the Syracuse 
University College of Medicine in 1912 and 
afterward instructor in pathology at Syracuse, 
has been appointed assistant professor of 
pathology in the State University of North 
Dakota. 


Dr. A. F, SHULL, assistant professor of zool- 
ogy in the University of Michigan, has been 
promoted to a junior professorship. 
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Rytanp M. Brack, A.M., professor of history 
and political science in the State Science 
School, Wahpeton, North Dakota, has been 
elected to the presidency of the State Normal 
Industrial Institute at Ellendale of that state. 

Mr. G. P. THomson, scholar of Trinity Ool- 
lege, Cambridge, and son of Professor Sir J. J. 
Thomson, has been appointed to a mathe- 
matical lectureship at Corpus Christi College. 


DISCUSSION AND CORRESPONDENCE 


HAS THE WHITE MAN MORE CHROMOSOMES THAN 
THE NEGRO? 


In a recent number of Science (May 15, 
1914), Professor Michael F. Guyer complains 
that in my recent book on “ Heredity and 
Sex” I have given an erroneous impression 
concerning the relation of his work on human 
spermatogenesis to that of Montgomery on the 
same subject. Professor Guyer objects to my 
statement that while Montgomery’s account 
confirms his own as to the number of the 
chromosomes it “is in disagreement in regard 
to the accessory.” I think my statement is 
correct, but in order that the reader may 
judge for himself, let me quote Montgomery’s 
own summing up: 

But Guyer concluded that the two allosomes [sex 
chromosomes] always pass undivided to one spindle 
pole in the primary spermatocytes, reaching then 
only half of the secondary spermatocytes, and in 
these dividing presumably equationally. He con- 
sequently argued two classes of spermatozoa are 
produced in equal numbers. . . . That is to say, he 
overlooked the variability in behavior of the allo- 


somes specially studied by me. 

After giving his reasons for thinking that 
this variability in the behavior of the allo- 
somes is a normal process, Montgomery con- 
cluded that there would “be four classes of 
spermatozoa and not simply the two classes 
distinguished by Guyer” (p. 10). And in 
another connection Montgomery writes 
... if there be only two classes of sperm, as Guyer 
argues, and one kind of egg, this should result in 
equal numbers of the sexes and not in the ratio 
actually known. 

These comparisons that Montgomery has 
himself made seem to more than justify my 
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remarks that he is not in agreement with 
Guyer in regard to the accessory. Guyer refers 
to this matter as only a “slight discrepancy ” 
but to my own way of thinking, it is the only 
evidence (in default of better evidence, un- 
fortunately) on which we can at present judge 
concerning the nature of these bodies that 
Guyer identifies as the sex chromosomes. Irre- 
spective, therefore, of whether Guyer is right 
or wrong, it still seems to me that Mont- 
gomery’s statements can not properly be said 
to be like those of Guyer except for a “ slight 
discrepancy.” 

It may be invidious to point out here that 
the kind of evidence that Guyer admits in 
favor of the two chromosomes in man being 
sex chromosomes is of the same sort as the 
evidence that he has brought forward for 
similar bodies in birds. The recent thorough- 
going analysis of Pearl and Boring has made 
apparent that this kind of evidence is in itself 
inconclusive and unconvincing. The experi- 
mental evidence indicates very strongly that 
in birds the female is heterozygous for a sex 
factor. 

There is another and not unimportant differ- 
ence between Guyer and Montgomery. Guyer 
states that a second pairing of the ordinary 
chromosomes takes place in man. Mont- 
gomery says: 

I have seen no evidence of any kind of such a 
pairing of chromosomes in the secondary sperma- 
tocytes, neither in my own material nor in that 
received from Guyer, though I have examined fully 
two hundred division stages of these cases. 

While the second point does not bear directly 
on the “disagreement” in regard to the sex 
chromosomes, it raises a doubt as to the value 
of material that can lead to such diametrically 
opposed results, for the conflicting statements 
relate to the same identical preparations. 

In order that no misunderstanding may 
arise I may add that I am entirely in sympathy 
with the view that in the human race the male 
is heterozygous in a sex factor; for the experi- 
mental evidence relating to sex-linked inher- 
itance strongly indicates that this is the case. 

It is with great interest I note in the last 
paragraph of Guyer’s paper a hint (or is it 
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intended as an announcement?) that the white 
man has more chromosomes than the negro— 
a point of view I mentioned? in the book under 
discussion as a possible way of harmonizing 
Guyer’s results with those of v. Winiwarter, Ij 
the suggestion is established, some revision 
may be necessary concerning the Mendelian 
expectation for the inheritance of skin color 
in the black-white cross. 
T. H. Morcan 


SCIENTIFIC BOOKS 


INTRODUCTION TO THE NEW STATISTICS WITH 
SPECIAL REFERENCE TO THE NEEDS OF 
BIOLOGISTS 


THE number of guides to modern statistical 
methods consequent upon the realization that 
mathematical analysis is necessary for the full 
interpretation of series of observations is now 
so large that it may be helpful to the beginner 
to point out some of their chief features. 

While Francis Galton’s “ Hereditary Gen- 
ius” of 1869 shows the influence of the work 
of Quetelet, his “ Natural Inheritance” of 
1889 is probably the first book published in 
which the modern student can find any con- 
sistent comprehensive explanation of the sta- 
tistical methods as applied to biological prob- 
lems. While this classic should be familiar 
to every statistician, it is not suitable as a 
guide to the beginner, for the formule there 
described have been replaced by those better 
suited to the practical routine of calculation. 

Among the earlier treatises on the new sta- 
tistics—speaking now of introductions and 
guides, not of original work—may be men- 
tioned those of Duncker? and Davenport? 
written from the standpoint of methods and 
the volume of Vernon® prepared more as 4 


1 First suggested in 1912 by Gutherz but re 
jected by him. 

1Duncker, G., ‘‘Die Methode der Variations- 
statistik,’ Archiv. f. Entwicklungsmechanik d. 
Organismen, Vol. VIII., pp. 112-183, 1899. 

2 Davenport, C. B., ‘‘Statistical Methods with 
Special Reference to Biological Variation,’’? New 
York, 1899, second ed., 1909. 

8Vernon, H. M., ‘‘Variation in Animals and 
Plants,’’ New York, 1903. 
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summary of progress in the study of variation, 
but giving some elementary explanations of 
methods. 

Of more recent works those of the greatest 
value have appeared in the English language. 
Tt would have been too much to expect that 
the influence of the newer work would extend 
as far as Madrid and affect the “ Tratado Ele- 
mental de Estadistica ” of Menguez y Vicente 
(1907) but something better might have been 
expected of France and Germany. How back- 
ward they are can be seen from such essays as 
Zizek’s “Soziologie und Statistik,” Miinchen 
und Leipzig, 1911, or those in the “ Fest- 
schrift? for Georg von Mayr, “ Die Statistik 
in Deutschland nach ihrem heutigen Stand,” 
Miinchen und Berlin, 1911. Such works as F. 
Faure’s “Elements de Statistique” and 
Maciejewski’s “Nouveau Fondements de 1a 
Theorie de la Statistique” (1911) have, in 
spite of their attractive titles, no practical 
value to the biologist—or, as far as the present 
reviewer can see, to any one else. Nor can 
anything be said in favor of Al. Kauffmann’s 
“Theorie und Methoden der Statistik,” just 
published (Tiibingen, 1913). 

Forscher’s recent book* seems to be a serious 
attempt, apparently done in almost complete 
ignorance or with all but a total disregard of 
the fundamental calculus of the English 
school, to obtain a better theoretical (mathe- 
matical) basis for statistical formule. Of the 
soundness of the mathematical work, I am not 
able to judge; nor does it particularly concern 
us here, for practically—that is, as a tool for 
the man grappling with practical statistical 
problems—the work has little immediate value. 

Turn now to introductory works which may 
be of value to the beginner. 

Many biologists and others are very deeply 
indebted to the sections on Heredity, Selection 
and Evolution in the second edition of Pear- 
son’s “Grammar of Science” for their first 
knowledge of the new methods. The second 


* Forscher, H., ‘‘Die Statische Methode als Selb- 
Standige Wissenschaft. Eine LEinfiihrung in 


deren Fundamente und Grundziige,’’ Leipzig, 
1913, 
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edition is out of print, but a third is being 
issued. 

“The Primer of Statistics” (London, A. & 
©. Black, 1909) prepared by the Eldertons at 
the suggestion of Sir Francis Galton is for the 
general public rather than for one who hopes 
to prepare for investigation. King’s little 
book® although containing something of the 
newer methods is for the social rather than for 
the biological student and is far too elementary 
for those who wish to do research work. Elder- 
ton’s book® not only embodies the actuaries’ 
viewpoint, but presupposes the actuaries’ train- 
ing. Thus as a first book it is quite beyond 
the depth of the average biologist, but if he is 
working seriously in statistics it is most help- 
ful on his table. 

That Eugene Davenport’s book? on breed- 
ing—with all its points concerning which the 
doctors in mathematics and the doctors in 
biology will disagree—is a pretty good intro- 
duction for a certain class of readers is per- 
haps sufficiently established by the influence 
which it has evidently exerted in our agricul- 
tural institutions. One recognizes the scissors 
and paste nature of the volume, but this char- 
acteristic it shares with practically all the 
other introductions to statistical methods: the 
compilation is only a little more obvious and 
the compiler distinctly more honest in the 
acknowledgment of original sources than is 
sometimes the case. 

Thorndike® several years ago prepared an 
introduction for the use of psychologists which 
has recently (1913) been issued in a much- 
amplified second edition. The work is more 
elementary and far more verbose than the book 
by Brown.® For this reason, Thorndike’s text 

5King, W. I. ‘‘Elements of Statistical 
Method,’’ New York, Macmillan, 1912. Cf. Sct- 
ENCE, N. S., Vol. 36, p. 519, 1912. 

6 Elderton, W. P., ‘‘ Frequency Curves and Cor- 
relation,’’ London, C. & E. Layton, 1906. 

7Davenport, E., ‘‘Principles of Breeding,’’ 
with an appendix on Statistical Methods by H. L. 
Rietz, 1907. 

8 Thorndike, E. L., ‘‘An Introduction to the 
Theory of Mental and Social Measurements,’’ 
New York, 1904. 

9 Brown, W., ‘‘The Essentials of Mental Meas- 
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is better as an introductory work for most 
American students, while Brown’s more tech- 
nical and more comprehensive book is indis- 
pensable to those who care to do really serious 
research. In this connection the work of 
Urban?® may also be mentioned. 

The most comprehensive text on modern 
statistics—an introduction to statistical theory 
rather than a guide to the application of 
statistical analysis in any particular field—is 
that of Yule,11 who has brought to his task 
the training of an assistant in Karl Pearson’s 
laboratory. To all those who must use statis- 
tical formule without being able to read with 
ease the fundamental papers—and this com- 
prises all but a handful of the workers—Yule’s 
book is indispensable. The simpler statistical 
processes are all treated with care and clear- 
ness, and with a terseness refreshing after the 
verbiage of works written from the biological 
viewpoint. One must commend the careful 
system of cross reference, which should greatly 
facilitate the use of the book, and the very com- 
plete and annotated bibliography which should 
inspire the student to study original sources. 
The student, moreover, should remember that 
even Mr. Yule’s book does not render this un- 
necessary, for in the text some subjects of 
great importance are not treated at all. For 
example, one misses a discussion of Pearson’s 
various types of frequency curves which have 
been used with such success for the past sev- 
eral years in describing a great variety of phe- 
nomena. The classical fourfold correlation 
method is also omitted. The most flagrant 
fault of the book is the putting forward of 
certain measures of association and correla- 
tion, which are worthless,1? but which, because 
of their simplicity, are likely to be widely used 


urements,’’ Cambridge University Press, 1911. 

10 Urban, F. M., ‘‘The Application of Statis- 
tical Methods to the Problems of Psycho-Physics,’’ 
Philadelphia, 1908. 

11 Yule, G. U., ‘An Introduction to the Theory 
of Statistics,’’ London, Chas. Griffen and Co., 
1911, 2d edition later. 

12See Heron, Biometrika, Vol. 8, pp. 109-122, 
1911; K. Pearson and D. Heron, Biometrika, 
Vol. 9, pp. 159-315, 1913. 
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by those who prefer ease of calculation to cor- 
rectness of result, 

The guides which are available the beginner 
must use: but he should know that there is not 
only no royal road, but as yet no Baedeker, to 
statistical analysis. Here, as is wont to be the 
case with text-books, the guides have for the 
most part been written by men who have not 
distinguished themselves by exploration into 
the territory through which they now propose 
to lead others. The real student will, there- 
fore, be vigilantly skeptical, and will go as far 
as he is able to the original sources to read 
and weigh for himself. 

Taking the books mentioned in this review 
as a class, the greatest criticism that can be 
made is not that there are blunders in state- 
ment and misprints in formule, but that 
throughout there is an incautious attitude 
towards the real difficulties which the student 
is to encounter, or even a positive assurance 
that dangers are only apparent. Nothing could 
be farther from the truth, for in higher sta- 
tistics innumerable pitfalls surround the in- 
vestigator. Serious harm has been done by 
telling the beginner that he need not under- 
stand the formule to use them. Neither is it 
necessary for a chemist to understand his 
reagents! To be sure, most of us have of 
necessity to work with but little knowledge of 
the mathematics which lie back of the for- 
mule, but it is the obvious duty of the student 
who proposes to use these newer tools of re- 
search to learn all that he can concerning 


the assumptions upon which the formule 
rest in order that he may apply them with 


intelligence. 

Finally, the beginner must realize that it 
is as impossible to gain a working knowledge 
of statistical methods from a text-book with- 
out experience in the routine of measurement, 
computation and interpretation as to acquire 
proficiency as an organic chemist outside the 
laboratory. It takes years of hard work to 
make a _ proficient biometrician—although 
some have to their own satisfaction qualified 
for the writing of texts much more easily. 


J. ArtHur Harris 


| | 
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THREE TEXT-BOOKS IN BIOLOGY 

The Principles of Biology. By J. I. Hamaker. 

Philadelphia, P. Blakiston’s Son & Co. 

1913. 8vo. Pp. x +459. 267 illustrations. 

Within the brief space of 438 pages, the 
author of this little volume has condensed a 
large amount of accurate information. As is 
stated in the preface, the book has been pre- 
pared as a substitute for the lecture notes of 
the ordinary pupil and of its superiority over 
such sources of information, or misinforma- 
tion, there can be no doubt. After a very brief 
introduction, there follows over a hundred 
pages on plant biology and over three hundred 
on animals. Brief laboratory directions are 
included and a great variety of subjects are 
dealt with. A general review of plant physiol- 
ogy is followed by an account of the classes of 
plants and a consideration of their ecology. In 
a similar way the general physiology and 
morphology of animals is followed by a de- 
scription of the classes of the animal kingdom. 
The whole account is concluded by an inter- 
esting section on general principles such as the 
structure of the cell, embryology, origin of 
species, adaptations, etc. In fact the list of 
headings at once indicates the scope and short- 
comings of the book, for with so much to be 
covered and with so little space in which to do 
it, much of the treatment is necessarily 
abridged and inadequate. Yet as a condensa- 
tion the volume has many points in its favor. 
The illustrations are often very good, partic- 
ularly some of those taken from photographs 
of the original objects. 


Elementary Biology. Plant, Animal, Human. 
By J. E. Peasopy and A. E. Hunt. New 
York, The Macmillan Company, 1913. 8vo. 
Pp. xxi + 170+ 194-4 209. Over 300 illus- 
trations. 

This volume is avowedly intended for high 
schools and covers those parts of botany, zool- 
ogy and a study of the human being that are 
most worthy of emphasis. The general struc- 
ture and physiology of plants is first dealt 
with, then their relation to human welfare, 
and finally their classification. Under animal 
biology chapters are devoted to insects, birds, 
frogs, fishes, crayfishes and their allies, and the 
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one-celled animalcules. The remaining groups 
of the animal kingdom are briefly considered 
in a final chapter. The section on man is mostly 
concerned with his physiology. The chapter 
on stimulants and narcotics is particularly to 
be recommended in contrast to similar chap- 
ters in the older school physiologies. There is 
an appendix that contains many useful sug- 
gestions to the teacher and the volume is con- 
cluded by a good index. Most of the illustra- 
tions are excellent, but in Fig. 26 the size of 
the head in comparison with that of the vis- 
cera is quite misleading and Fig. 99 is un- 
necessarily crude. It is to be regretted that 
the three sections of which the book is com- 
posed should have been separately paged and 
their figures separately numbered. It is diffi- 
cult to see how this can be anything but an 
inconvenience unless it is intended to allow 
the publisher to divide the book easily into 
its three separate parts. 


An Introduction to Zoology. By R. LutHam. 
London, Macmillan and Co., Limited, 1913. 
8vo. Pp. 457. 328 illustrations. 

This volume is on most conservative lines 
even to the classical quotation preceding the 
introduction. It takes up in methodical fash- 
ion group after group of the invertebrates and 
thus includes an account of all the chief 
divisions of the lower animals.” The author 
believes there is place for such a compact 
volume as this and that it should be read by 
those pupils who spend much of their time in 
the laboratory. The book is like so many that 
have been published in the last decade that it 
carries scarcely the air of novelty. In a read- 
ing text such as this it is unfortunate that so 
interesting and important a group as the 
chordates should have been intentionally 
omitted. For originality of treatment and an 
air of modernity this volume is much behind 
the other two already noticed. 

G. H. Parker 


THE ATOMIC WEIGHT OF LEAD OF RADIO- 
ACTIVE ORIGIN 


Tue atomic weight of lead obtained from 
radioactive minerals has recently been studied 
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by Professor Theodore W. Richards, of Har- 
vard University, and Mr. Max E. Lembert, 
who came to America from the Grand Ducal 
Technical School of Karlsruhe for this pur- 
pose, on the initiative of Professor Bredig and 
Dr. Fajans. The latter well-known investi- 
gator, as well as Sir William Ramsay, Pro- 
fessor Boltwood, Miss Gleditsch and Mr. 
Miner generously provided the experimenters 
with residues containing lead of this sort. It 
was found that all the lead obtained from 
uraninite, carnotite or thorianite exhibited a 
lower atomic weight than ordinary lead, the 
deficiency amounting in one case to as much 
as 0.75 unit. The ultra-violet spectrum of a 
typical specimen appeared to be exactly iden- 
tical with that of ordinary lead. The neces- 
sary inference seems to be that lead from 
radioactive sources consists of a mixture of at 
least.two substances, of which one is ordinary 
lead. The foreign substance must be very 
similar to ordinary lead and very difficult if 
not impossible to eliminate by chemical means; 
for many precautions were taken to purify the 
samples. This amazing outcome is contrary to 
Harvard experience with several other ele- 
ments, notably copper, silver, iron, sodium and 
chlorine, each of which has been found to have 
a constant atomic weight, no matter what the 
source may have been. The new results on 
radioactive lead are qualitatively in accord 
with a recent hypothesis brought forward 
independently by Fajans, by Russell, and by 
Soddy, although quantitatively not exactly 
consistent with it. A preliminary paper, set- 
ting forth the detailed methods and results, 
was sent to press on May 14, and will appear 
in the July number of the Journal of the 
American Chemical Society. The research 
was generously subsidized by the Carnegie 
Institution of Washington. 


SPECIAL ARTICLES 


THE PRODUCTION OF MALES AND FEMALES CON- 
TROLLED BY FOOD CONDITIONS IN 
HYDATINA SENTA 


Tue factors that regulate the production 
of the sexes in the rotifer Hydatina senta 
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have been zealously sought for during the 
past twenty-five years and various results 
have been obtained. Temperature, starva- 
tion of the young females, unknown external 
agents, and finally the intangible unknown 
internal factors, have been decided to be the 
potent influences that regulate the sex ratio 
in the parthenogenetic reproduction. 

Mitchell has recently experimented with 
the rotifer Asplanchna and has found that a 
sudden change of the food will bring about 
the production of a certain one of the poly- 
morphic forms of this rotifer. This partic- 
ular form of the female produces males. He 
therefore concludes that a change of food 
eventually causes male individuals to be pro- 
duced. He suggests that this food factor may 
be found to regulate the sex production in 
Hydatina senta. 

Some time ago it was shown by Whitney? 
that uniform food conditions caused a pro- 
duction of only females for 289 generations in 
Hydatina senta. Since that time many at- 
tempts have been made to find some food con- 
ditions that would cause the females to pro- 
duce only male offspring. Many kinds of 
mixed cultures of various protozoa have been 
tried as food and a varied assortment of re- 
sults have been obtained. This winter pure 
cultures of several species of protozoa have 
been grown and more definite results have 
been obtained. Several kinds of colorless 
flagellates as well as several kinds of green 
flagellates were reared and used as food for 
Hydatina senta. Some were tried as a con- 
tinuous diet and others were used in an inter- 
rupted diet. The colorless flagellate, Polytoma, 


-was found to be the most satisfactory as 8 


continuous diet for producing only female 
offspring. A species of the green flagellate 
Dumnaliella (Teodor) or Chlamydomonas (Cohn) 
was found to be the most effective in causing 
the females to produce a high percentage of 
male offspring by an interrupted diet. 
Some fertilized eggs were taken in Novem- 
ber from a covered culture jar of rotifers that 


-1Jour. Exper. Zool., Vol. 15, August, 1913. 
2 Biol. Bull., Vol. 22, 1912. 
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was made in 1908 and had been standing un- 
changed since that time. A general new cul- 
ture of rotifers was made from these fertilized 
eggs and then a few females were selected at 
random and fed upon a continuous diet of the 
colorless Polytoma in watch glasses. After a 
few generations a very high percentage of 
females were produced. At this period adult 
females were taken from several of the watch 
glasses and placed in some filtered water from 
a jar in which a general culture of rotifers 
were thriving. Then there was added to this 
culture water the green flagellate, Dunaliella. 
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ous diet of Polytoma to a diet of the green 
Dunaliella. 

Several other green flagellates have been 
reared and used as food, but they do not seem 
to be effective in causing males to be produced. 
Many other observations are being made in 
a further study of the problem, and the de- 
tailed results together with the exact methods 
used will be published in a later paper. 

D. D. Wuirney 

BIOLOGICAL LABORATORY, 

WESLEYAN UNIVERSITY, 
MIDDLETOWN, CONN. 


Continuous Adult Females taken from Cultures that had been Living on a Continuous Diet of Polytoma, a Col- 
Polytoma Diet | orless Flagellate, for Several Generations and Put upon a New Diet, the Green Flagellate, Duna/iella 
Control Lot A Lot B Lot C Lot D Lot E 
J sails a S| sal a a 
1 5 | 62/9+ | 5 | 50/78 5 | 47 |80+|) 5 | 54 754+) 5 | 60/80 5 | 54 |83+ 
2 60 | 34+-! 5 | 54/1834) 5 | 50/74 5 | 56 | 82+ 54 | 81+ 


The controls were also placed in this filtered 
culture water and the colorless flagellate Poly- 
toma was added. 

The above table giving the details of two 
experiments shows the decided and striking 
results obtained. The continuous diet of 
Polytoma caused the adult females to produce 
6+ per cent., as an average, of daughters that 
were male-producers, while the diet of the 
green Dunaliella that was given to the other 
adult females caused them to produce as an 
average 79 + per cent. of daughters that were 
male-producers, 

These experiments are not exceptional, but 
are only two from many others already com- 
pleted that are equally as good as these and 
which were obtained in a series of successive 
experiments. In all other experiments during 
the last eight years on Hydatina senta there 
has occurred from time to time a sudden pro- 
duction of males, but such experiments never 
could be repeated with equal success. Now 
the male-producing females can be caused to 
appear at any time from any stock in the lab- 
oratory by the sudden change from a continu- 

* Females which produce male offspring. 


THE AMERICAN PHILOSOPHICAL SOCIETY 


THE annual general meeting of the American 
Philosophical Society was held in the rooms of the 
society in Philadelphia, April 23 to 25 inclusive, 
and constituted a most interesting series of ses- 
sions. There was a large number of papers pre- 
sented, their general character being of a high 
order of merit and the scope of subjects included 
being wide. 

The meeting was opened on Thursday after- 
noon, President W. W. Keen, LL.D., in the chair, 
when the following papers were read: 


The Physical Cause of the Unsymmetrical Equi- 
librium of the Earth Between the Land and 
Water Hemispheres, with a Theorem on the At- 
traction of the Terrestrial Spheroid: T. J. J. 
SEE. 


Some Observations on the Psychology of Juries 
and Jurors: PATTERSON Du Bots, Esq. 


Factors of Influence in the Origin and Circulation 
of the Cerebro-spinal Fluid: H. 
FRAZIER. 

Aspects and Methods of the Study of the Mechan- 
ism of the Heart Beats: ALFRED E. COHN. (In- 
troduced by Dr. Keen.) 
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Interest in the mechanism of the heart-beat was 
stimulated by the discovery that the electric cur- 
rents which the heart discharged during contrac- 
tion could be registered by a moderately sensitive, 
but rapidly reacting galvanometer. A general use 
of such galvanometers was introduced in 1906-08. 
At the same time structures dealing with impulse 
formation (the sine-auricular node of Keith and 
Flack) and conduction (the auriculo-ventricular 
node of Aschoff-Tawara and the auriculo-ventric- 
ular bundle of Kent and His, Jr.) in the heart 
were discovered. These discoveries form the basis 
of contemporary studies. 

The various waves which are found in the 
electrocardiogram, which is the name given to the 
photographed curves of the cardiac action cur- 
rents, have been identified as representing definite 
events in the cardiac cycle. The validity of elec- 
trocardiograms as records has been established, not 
only for different classes of animals, but for species 
as well. So far as man is concerned, records can 
be differentiated as between individuals, and the 
record of the individual recognized over long peri- 
ods of time as peculiarly his own. This individ- 
uality of records applies not only to normal, but 
also to abnormal conditions. 

Alterations in the established form of electro- 
cardiograms occur, and the conditions which cause 
a number of the changes were described. Most of 
these conditions depend on changes within the 
structure of the heart, while others on the physical 
relation of the heart to the body of the individual. 
Finally, a number of observations indicating the 
value of the galvanometric method in studying the 
control of the central nervous system over the 
heart were presented. 


The Kinetic System: GEoRGE W. CRILE. 

Animals are transformers of energy. Adapta- 
tion to environment is made by means of a kinetic 
system of organs evolved for the purpose of con- 
verting potential energy into heat and motion. 
The principal organs comprising the kinetic sys- 
tem are the brain, the thyroid, the suprarenals, the 
liver and the muscles. The brain is the great cen- 
tral battery which drives the system, the thyroid 
governs the conditions favoring tissue oxidation; 
the adrenals govern immediate oxidation proc- 
esses; the liver fabricates and stores glycogen; 
and the muscles are the final means by which the 
latent energy is converted into heat and motion. 
The positive evidence regarding the response made 
by these organs to various forms of stimulation 
contained in a large amount of experimental data 
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is verified by the negative evidence that the power 
of the body to convert latent into kinetic energy 
is impaired or lost when the brain, the thyroid 
the suprarenals, the liver or the muscles are ‘i 
paired. 

Clinical as well as experimental evidence shows 
that any change in any link of the kinetic chain 
modifies the entire kinetic system proportionately. 
Such a change may result in an immediate break- 
down—acute shock; or else the gradual modifica- 
tion of one or more of the kinetic organs may give 
rise to a number of diseases. This theory has al- 
ready given us the shockless operation and it opens 
a possibility of controlling certain chronic dis- 
eases which are the result of overstimulation of 
one or more of the organs in the kinetic chain. 


The Hereditary Basis of Certain Emotional 

States: CHARLES B, DAVENPORT. 

Syriac Socrates—A Study in Syrian Philosophy: 

W. RoMAINE NEWBOLD. 

The speaker argued that this dialogue, which has 
been entirely neglected since its publication in 
1858, represents a philosophical system so inti- 
mately related to that of Bardaisan of Edessa, that 
it must be regarded as written either by him or by 
some member of his school. 


The Evolution of Pine Barren Plants: Joun W. 
HARSHBERGER. 

Segregation of ‘‘Unit Characters’’ in the Zygote 
of @nothera with Twin and Triplet Hybrids in 
the First Generation: GEORGE FRANCIS ATKIN- 
SON. 

The segregation of ‘‘unit characters’’ is a phe- 
nomenon now widely and well known, particularly 
as it relates to Mendelian segregation, with the 
production of different hybrid types in the second 
generation. But the segregation of several dis- 
tinct hybrid types in the first generation of a 
cross between two species is a rare phenomenon. 
The fundamental distinction between these two 
types of segregation is apt not to be appreciated 
at once, since we are so accustomed to think in 
terms of Mendelian segregation. 

Further, in Mendelian segregation, the produc- 
tion of ‘‘dihybrids,’’ ‘‘trihybrids,’’ ete., accord- 
ing to the number of contrasting allelomorphs in 
the parents, is so familiar that it requires some 
special emphasis for the mind to grasp how funda- 

mentally different ‘‘twin hybrids’’ are from di- 

hybrids, ‘‘triplets’’ from trihybrids, etc. 

-In the experimental studies here briefly out- 
lined the two parents are @nothera nutans and &. 
pycnocarpa, wild species of the evening primrose 
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in the vicinity of Ithaca, N. Y. They differ by 
more than thirty easily recognizable contrast pairs 
of ‘‘unit characters,’’ or allelomorphic pairs, or, 
in terms of the ‘‘presence and absence’’ hypoth- 
esis, there are more than sixty ‘‘factors’’ of recog- 
nizable characters which meet in the fertilized egg 
of the cross between the two parents. These char- 
acters relate to the habit and color of the adults; 
features of the rosettes, foliage and inflorescence. 

When pycnocarpa is the mother two distinct hy- 
brid types are segregated in the first generation, 
and have been brought to maturity. These are 
twin hybrids. When nutans is the mother the 
same twin hybrids appear, and in addition a trip- 
let which at present is in the rosette stage. 

An analysis of the hybrids shows a distinct link- 
ing, or association, of certain characters. The 
bond between these characters is stronger than that 
of the total composition of either parent, and in 
the ease of certain characters stronger than the 
total composition of certain organs or members. 
This results in a splitting of the total composi- 
tion of both parents, and also a splitting of the 
total composition of certain members of the plant 
body. Examples of this linking of characters are 
as follows: First, habit characters; second, color 
characters; third, petal characters; fourth, broad- 
ness and toothedness of rosette leaves; fifth, nar- 
rowness and cutness of rosette leaves; sixth, 
crinkledness, convexity and red-veinedness of ro- 
sette leaves; seventh, plainness, furrowedness and 
white-veinedness of rosette leaves. 

This splitting of the parental constitution re- 
sulting in the segregation into twin and triplet 
hybrids in the first generation occurs in the zygote 
or fertilized egg. Therefore it is of a very differ- 
ent type from that which takes place in Men- 
delian segregation due, according to general be- 
lief, to @ qualitative, or differential division or 
reaction, in the gonotokonts (mother cells of the 
pollen grains and embryo sac). No such qualita- 
tive division is known to take place regularly in 
the fertilized egg. Therefore the usual karyoki- 
netic process in the first division of the zygote can 
not be invoked in an interpretation of segrega- 
tion of ‘‘unit characters’’ in the fertilized egg. 
The following hypotheses are considered. 

First, De Vries’s hypothesis of twin hybrids 
from mutating species. It does not appear prob- 
able, in the éase of the two species considered 
here, that the segregation is due to the mutating 
character of one parent with its consequent splita- 
bility of constitution, combined with the splitting 
power of the constitution of another non-muta- 
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ting parent, which is de Vries’s interpretation of 
twin hybrids in the first generation of a cross 
between @. lamarckiana, or certain of its mu- 
tants, and a wild non-mutating species. 

Second. Theory of a differential division in the 
eygote. The meeting, in the fertilized egg, of 
such a large number of homologous, but contrast- 
ing, ‘‘qualities’’ or ‘‘ bearers,’’? may be less favor- 
able for a blending of the contrasting members of 
a pair, than for some other combination. The 
different positions which the linked ‘‘factors’’ 
or ‘‘qualities’’ oceupy as they approach the 
nuclear plate of the first division may well be due 
in a large measure to chance. In this way dif- 
ferent combinations might establish a working 
relation in different eggs. The material repre- 
senting the groups of characters not entering into 
any one working combination may then be left 
behind in the first suspensor cell of the embryo, 
or cast out into the cytoplasm. The material in 
the first suspensor cell plays no part in the forma- 
tive processes of the new individual, since this 
cell is side-tracked by the basal wall formed dur- 
ing the first division of the zygote. 

Third. The reaction theory. In view of the 
fact, which seems to be now quite well established, 
that certain hereditary qualities are governed by 
enzymatic action, it may not be improbable that 
all the factors, or bearers, may work through 
enzymatic or catalytic or other chemical processes. 
But when the substances mixed are alike in all 
cases, and the conditions are the same, it is not 
intelligible, from a chemical point of view, why 
in some eggs one reaction should take place, while 
in others the reactions should be totally different. 
Even if we accept in principle the reaction 
theory, the different reactions taking place in 
different hybrid eggs seem to point to a differen- 
tial division or segregation of material portions 
or regions of the hybrid egg cell. 


The Vegetation of the Sargasso Sea: WILLIAM G. 

FARLOW. 

The Sargasso Sea through which Columbus 
passed on his first voyage to America is charac- 
terized by the scattered masses of gulf weed which 
float on the surface of the ocean in patches gen- 
erally from fifty to a hundred feet in diameter. 
The question as to the origin of the gulf weed 
has never been definitely settled. Some consider 
that the gulf weed whose botanical name is Sar- 
gassum bacciferwm is merely a mass of sterile 
branches of some species of Sargassum which 
grows attached in the region of the West Indies 
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and fruits. Others believe that in its present float- 
ing form the gulf-weed is a distinct species which 
has lost the power of fruiting and increases only 
by offshoots. In recent years the species of Sar- 
gassum growing in different parts of the West 
Indies have been more carefully studied and a 
comparison with the floating gulf-weed shows that 
mixed with the latter are found in small quantity 
fragments of at least two species known to grow 
in the West Indies. In only one instance has 
there been found mixed with the gulf-weed a sea- 
weed which must have come not from the Ameri- 
can coast, but from Africa or southern Europe. 

In spite of the fact that most recent writers 
consider the gulf-weed as a distinct species, there 
is reason to think that it is really derived from 
some Sargassum growing in the West Indies, 
fragments of which are carried by the Gulf 
Stream to the Sargasso Sea. There are, however, 
still many doubtful points to be settled. 


THURSDAY EVENING, APRIL 23 


Meeting of the Officers and Council 
At 8:30 O’clock 


FRIDAY, APRIL 24 
Executive Session—9:30 o’clock 


Proceeding of the officers and council sub- 
mitted. 

Morning Session—9 :35 0’clock 

Albert A. Michelson, Ph.D., Se.D., LL.D., 
F.R.S., Vice-president, in the chair. 

Phase Changes Produced by High Pressures: 
Percy W. BripeMan. (Introduced by Pro- 
fessor Goodspeed.) 

The packing and the form of apparatus were 
described with which it has been possible to reach 
high pressures. These pressures have been pushed 
as high as 30,000 or 40,000 kgm. per sq. cm., or 
15 or 20 times as high as that in modern ar- 
tillery. The methods were then described by 
which it is possible to tell when a liquid is frozen 
to a solid or one solid changed into another by the 
application of pressure. One of the problems of 
particular interest is as to the character of the 
melting curve. There have been theories pro- 


posed, but hitherto sufficient pressure has not 
been obtainable to submit these theories to ex- 
perimental test. Examination of the melting of a 
number of liquids over a wide pressure range has 
shown that the theories hitherto proposed do not 
hold at high pressures. The fact seems to be that 
as far as we can judge the melting curve con- 
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tinues to rise indefinitely, so that a liquid may be 
frozen by the application of sufficient pressure 
no matter how high the temperature. A number 
of results are also obtained for the reversible 
transition from one crystalline form to another, 
Several new solid forms have been obtained; of par- 
ticular interest are the new forms of ice, which 
are denser than water. In addition to these 
changes, which are completely zeversible, one ex- 
ample has been found of an irreversible reaction 
produced by high pressure; yellow phosphorus may 
be changed by 12,000 kgm. and 200° to a modif- 
cation in appearance like graphite, which is 15 
per cent. more dense than the densest red phos- 
phorus. 


The Influence of Atmospheric Pressure on the 
Forced Convection of Heat from Thin Electric 
Conducting Wires: ARTHUR E. KENNELLY. 


Some New Tests of Quantum Theory and a Direct 
Determination of ‘‘h’’: RoBERT ANDREWS 
MILLIKAN. (Introduced by Professor Good- 
speed. ) 

It has been known for 25 years that when light 
of sufficiently short wave-length, i. e¢., of sufli- 
ciently high frequency, falls upon a metal, it has 
the power of ejecting electrons from that metal. 

It has been known for seven years that the 
kinetic energy possessed by the electrons thus 
ejected is larger the higher the frequency of the 
light which ejects them. In other words, blue 
light throws out electrons with greater speed than 
does red light. 

Whether or not the energy of ejection is di- 
rectly proportionate to frequency has been a mat- 
ter of some uncertainty and of considerable dis- 
pute up to the present time. 

The work herewith presented furnishes in the first 
place the most conclusive proof which has yet been 
found that there is exact proportionality between 
the energy of the ejected electrons and the fre- 
quency of the light which ejects them. 

The second and most important contribution 
which it makes is the proof, given here for the 
first time, that the factor of proportionality be- 
tween the energy of the ejected electrons and the 
frequency of the incident light is exactly the same 
quantity which has figured so largely in the re- 
cent developments of theoretical physics, namely ’ 
the fundamental constant which’ appears - 
Planck’s theory of the discontinuous or explosive 
character of all radiant energy of the electro- 
magnetic type. This constant is known 4 
Planck’s ‘‘h’’ and its value is directly deter 
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mined in this work with an error which does not 
exceed one per cent. The value found is in very 
close agreement with that obtained by other 
methods. It is probable, however, that none of 
these other methods are capable of as high a pre- 
cision as the photo-electric method here used. 

The discovery that an electron ejected from a 
body under the influence of mono-chromatie light 
acts as though the whole energy content of the 
light wave were transferred without loss to the 
electron has important bearing on the whole 
framework of theoretical physics. It constitutes 
a new triumph of Planck’s atomistic theory of 
radiation or, better, perhaps, a new proof of the 
usefulness in a new domain of Planck’s ‘‘h,’’ 

The full theoretical significance of the mass of 
facts connected with ‘‘h’’ which have come to light 
within the past three or four years has not, how- 
ever, as yet been fully discerned. 

Discussion of ‘‘A Kinetic Theory of Gravitation’’ 
—(1) Gravitation is Due to Intrinsic Energy 
of the Ether; (2) Transmission of Gravitation 
can not be Instantaneous: CHARLES F. BRuUsH. 
A kinetie theory of gravitation was outlined by 

the author at the Minneapolis meeting of The 
American Association for the Advancement of 
Science,1 in which the ether is assumed to be en- 
dowed with vast intrinsic kinetic energy in wave 
form of some sort capable of motive action on 
particles, atoms or molecules of matter, and prop- 
agated in every conceivable direction so that the 
wave energy is isotropic. Particles or atoms are 
imagined to be continually buffeted in all direc- 
tions by the ether waves like particles of a pre- 
cipitate suspended in turbulent water. There are 
no collisions because neighboring particles follow 
very nearly parallel paths. Each atom or particle 
is regarded as a center of activity due to its 
energy of translation initially derived from the 
ether; whereby it has a field of influence extend- 
ing in all directions, or casts a spherical energy 
Shadow, soto speak. The energy shadow of a body 
of matter is the sum of the shadows of its constitu- 
ent parts. The energy shadows of two gravitating 
bodies interblend, so that the energy density be- 
tween them is less than elsewhere, and they are 
pushed toward each other by the superior energy 
density or wave pressure, on the sides turned 
away from each other. 

In the present discussion the author employs 
some impressive illustrations to show that the 
energy acquired by falling bodies has some ex- 
“a SCIENCE, March 10, 1911; Nature, March 23, 
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ternal source, and that it must be ethereal energy 
or energy of space; and he holds that the term 
‘*potential energy of position,’’ as applied to a 
system of gravitating bodies implies the energy- 
endowed ether as a necessary part of the system. 

As a corollary, the author explains how bodies 
falling toward each other by reason of their mu- 
tual attraction, and thus accelerating, that is to 
say, absorbing energy from the ether, can not 
rigidly obey Newton’s law of inverse squares of 
distance. The force of attraction instead of vary- 
ing as 1/D*, as it does for bodies at rest or in uni- 
form motion, varies as 1D(2—2) for bodies acceler- 
ating in the line of attraction, wherein 2 is a very 
small quantity which appears to vary with the rate 
of energy transformation or velocity of fall. 
When acceleration is negative, that is to say when 
energy transformation is from the accelerating 
body to the ether, « becomes positive. 

In the case of a planet of the solar system, x 
obviously increases in importance with eccentri- 
city of orbit, and may become appreciable in the 
highly excentrie orbit of Mercury. The au- 
thor expresses the hope that this alternately plus 
and minus deviation from Newton’s law will be 
found adequate to explain the secular advance of 
the perihelion of Mercury’s orbit. He also calls 
attention to the fact that the moon moves toward 
and away from the sun almost the whole diam- 
eter of her orbit every month, and hopes that, in 
this connection, the deviation from Newton’s law 
above indicated may explain the outstanding lunar 
perturbations, and perhaps cancel another to be 
mentioned later. 

In the second division of the paper the author 
describes the premises from which Laplace drew 
his famous conclusion that gravitation is trans- 
mitted with infinite, or virtually infinite, velocity; 
a dogma which ‘‘for more than a century has 
blocked the path of fruitful thought on the phys- 
ies of gravitation.’’ The radically different prem- 
ises growing out of the theory under discussion 
are then described and contrasted with those of 
Laplace, to explain why and how the author 
reaches such a widely different conclusion. He 
concludes that, even if the velocity of transmis- 
sion is no greater than that of light, the moon’s 
mean motion will be retarded a very few seconds 
of are only, in a century; and the retardation will 
be correspondingly less if the velocity is greater 
than that of light. This retardation, of course, 
adds to the unexplained acceleration, if any, of the 
moon’s motion; but the author further hopes that 
this retardation, plus the outstanding acceleration, 
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will be explained by the deviation from Newton’s 
law already described. 


Behavior of Metals and Other Substances under 
Stress Near the Rupture Point: A. A. MICHEL- 
SON. 

On Highly Radioactive Solutions: WILLIAM DUANE, 
(Introduced by Professor Goodspeed.) 

At the annual meeting last year the author 
spoke on ‘‘Some Unsolved Problems in Radioac- 
tivity.’’ At that time he stated that a number of 
superficial cancers had been cured (some of them 
only temporarily) by the proper application of a 
sufficient quantity of radium, but that the prob- 
lem of treating internal cancers had not been satis- 
factorily solved. There appears, he said, to-day 
to be no reason for changing that statement. 

Since that meeting the Cancer Commission of 
Harvard University has purchased about 250 milli- 
grams of radium element, and has been investi- 
gating the effects due to the rays from radioactive 
substances on tissues, using methods that the au- 
thor has devised and that are somewhat different 
from those employed before. He dwelt particu- 
larly on one of these methods, namely, that in 
which a concentrated radioactive solution is in- 
jected into the tissues. 

Before describing the experiments he recalled 
the following well-known facts. Firstly: radium 
is continually transforming itself into a gas called 
radium emanation, and this emanation is continu- 
ally transforming itself in turn into a succession 
of substances called radium A, B, C, ete., which 
are grouped together under the general term ‘‘ de- 
posited activity.’’ These substances are radioac- 
tive as well as the radium itself. Any sealed glass 
tube containing radium contains these other radio- 
active substances also. 

Secondly: these substances emit three types of 
rays, the alpha, beta and gamma rays. The alpha 
rays carry with them about 90 per cent. of the 
energy of the radiation, and the other 10 per cent. 
is divided between the beta and gamma rays. The 
alpha rays, however, are the least penetrating of 
the three types; they are stopped by about 1/25 of 
an inch of ordinary flesh. 

Thirdly: radium, the emanation and radium A 
practically emit alpha rays only. Radium B emits 
weak beta and gamma rays and no alpha rays; but 
radium C emits all three kinds and is by far the 
most powerful radiator of the whole group. In 
the ordinary application of radium to tumors the 
methods are of such a nature that the alpha rays 
are absorbed before they reach the tissues, and 
the beta and gamma rays, therefore, are the only 
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ones used. Hence over 90 per cent. of the energy 
is wasted; and further the rays that are used 
come exclusively from radium B and C, and not 
from the radium itself or from the emanation. 

The emanation and deposited activity can be 
separated from the radium and used alone. The 
method the author has perfected for doing this js 
as follows: The radium salt itself is in solution in 
a small glass tube, from which the air has been 
completely exhausted. Under these circumstances 
the emanation escapes from the solution. A 
simple mercury pump pumps the emanation into 
a second tube containing phosphor pentoxyd and a 
copper wire heated red hot by an electric current. 
The hot wire absorbs the hydrogen and oxygen 
that have been produced by the decomposition of 
the water, and the pentoxyd absorbs the water 
vapor. After purification a second pump pumps 
the emanation into a small glass bulb containing 
a few grains of common salt. The emanation re- 
mains in contact with the salt for several hours, 
depositing radium A BC on it. The salt thus be- 
comes very radioactive, and on being removed 
from the bulb and dissolved in a small amount of 
water carries with it the activity, thus making the 
solution itself radioactive. 

He has used several other methods of making 
these radioactive solutions. The deposited activity 
may be deposited on sodium hydroxide, and this 
may be dissolved in a few drops of water contain- 
ing just enough hydrochloric acid to neutralize the 
hydroxide; or the emanation may be sealed into a 
small glass bulb with a capillary glass tube at- 
tached. If this is placed under water or a saline 
solution and the capillary tube broken, the liquid 
runs up into the bulb and dissolves the emanation, 
forming a radioactive solution. Solutions made 
by these methods may be millions of times more 
active than those hitherto used. In fact, they may 
be made weight for weight far more active than 
any solution containing radium itself could be. 

The advantage in using these solutions in study- 
ing the effects produced on tissues is that after 
injection the radioactive substances come into inti- 
mate contact with the tissues, and thus the full 
power of the alpha rays is utilized. 

If a solution of radium itself is injected, the 
process is not only costly, but very dangerous on 
account of the long life of the radium. The de 
posited activity solutions do not have these ob- 
jections, ‘for the radium is not wasted in produc 
ing the solutions and the activity lasts for only 
a short time. 

He made a number of experiments to find out 
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where the radium A B C goes to after the injec- 
tion. The injection is absolutely painless. If the 
injection is made subcutaneously a large fraction 
of the activity remains in the neighborhood of the 
point of injection, and the rest is carried off in the 
lymph and blood streams. The rapidity with which 
the activity gets into circulation is astonishing. A 
drop of blood taken from another part of the body 
only a few seconds after the injection is more 
radioactive than carnotite or pitchblende ores. It 
would seem that this might prove to be a delicate 
method of studying the flow of fluid through the 
tissues. 

On making tests by means of the gamma rays 
an hour or an hour and a half after the injection 
he found that there was very little activity in the 
brain and lungs, but that there was a tendency 
for the substances to deposit out in the liver, 
spleen and kidneys. 

Histological examinations were made by Dr. E. 
E. Tyzzer, who found a marked destruction of the 
bone marrow and of the leucocytes. Further, if the 
injection is made either into the tumor or the 
veins of a mouse with a tumor there is a decided 
destruction of the tumor cells. 


Some Further Considerations in the Development 
of the Electron Conception of Valence: K. G. 
FaLK. (Introduced by Professor Bogert.) 

The Valence of Nitrogen in Ammonium Salts: 
WILLIAM ALBERT Noyes. (Introduced by Pro- 
fessor H. C. Jones.) 

The specific rotation of solutions of amino- 
camphonanie and of aminodihydrocampholytic 
acids have been determined, also the rotations of 
the anhydrides, hydrochlorides and sodium salts of 
these acids. A comparison of these rotations fur- 
nishes strong evidence that the free aminocampho- 
nanic and the aminodihydrocampholytic acids exist 
in the form of cyclic salts, containing a ring of six 
atoms and nitrogen in the quinquivalent form. 
The a-aminocampholie and B-aminocampholic acids, 
on the other hand, as indicated by the rotation of 
their solutions, do not form such cyclic salts, prob- 
ably because the salts, if formed, would contain a 
Seven-atom ring. The study of these compounds 
furnishes considerable evidence that nitrogen is in 
reality quinquivalent in ammonium salts and that 
Such salts are not merely addition compounds 
formed by the union of the acid with the amino 
compound in such a manner that each molecule re- 
tains its original structure. 


Determination of the True Atomic Weight of 
Radium: Gustavus HIinricus. 
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FRIDAY, APRIL 24 
Afternoon Session—2 o’clock 


Edward C. Pickering, D.Se., LL.D., F.R.S., 
Vice-president, in the chair. 

Presentation of a portrait of the late Samuel 
Pierpont Langley, LL.D., a former vice-president 
of the society, by Cyrus Adler, A.M., Ph.D., on be- 
half of a number of members of the society. 


The Magnetic Phenomena of Sun-spots; The Gen- 
eral Magnetic Field of the Sun: GxroreE E. 
HALE. (Illustrated with lantern slides.) 


Summary of Researches, Department of Terrestrial 
Magnetism, 1904-14: Louis A. Bauer. (Illus- 
trated. ) 


On the Colors of the Stars in the Cluster M 18: 
EDWARD E, BARNARD. 


The Use of a Photographic Doublet in Cataloguing 
the Position of Stars: FRANK SCHLESINGER. 


The Distribution in Space of 90 Eclipsing Stars: 
HENRY Norris RUSSELL. 


The Eclipsing Variable Stars ~ Oriones and 88 d 
Tauri: HARLOW SHAPLEY. (Introduced by Pro- 
fessor H. N. Russell.) 


Some Features of Moon’s Motion and a Problem 
in Isostasy: ERNEST W, Brown. 


The United States as a Factor in World Politics: 

LEo RowE. 

After an analysis of the circumstances that have 
made the United States an important factor in 
world politics, Dr. Rowe proceeded to discuss the 
lack of adjustment between the international posi- 
tion of the United States and the national thought 
of the American people. The country has ad- 
vanced to the rank of a world power, but the 
standards of public opinion with reference to in- 
ternational affairs have failed to make a corre- 
sponding advance. In discussing the situation, the 


speaker said: 

We are at the present moment witnessing one of 
the most serious consequences of this lack of ad- 
justment which is affecting the international posi- 
tion and influence of the United States to a degree 
which can not help but arouse the grave concern 
of every thoughtful and patriotic citizen. In a 
brief period of fifteen years we seem to have sacri- 
ficed the position of leadership in the maintenance 
of world peace, and have become one of the dis- 
turbing factors in world politics. How is it, it will 
be asked, that a nation which through the contri- 
butions of more than a century has gained an en- 
viable position as a leader in the great movement 
for the advancement of international good-will, a 
nation whose founders dreamed of a period of uni- 
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versal peace, should within so short a space of time 
sacrifice this enviable position and come to be 
looked upon by all nations of western civilization 
as an uncertain factor in the orderly development 
of international relations? 

Every student of international law and of world 
politics has been deeply impressed by the impor- 
tant part played by the United States, in placing 
the conduct of international relations on a dis- 
tinctly higher plane. It seems, at first glance, ex- 
traordinary that during the first half century of 
its national existence a nation so weak and in many 
respects so unorganized should have been able to 
exert so important an influence on international 
law. When, however, we stop to reflect that dur- 
ing the first decades of the nineteenth century the 
United States held the balance of power, the ap- 
parent paradox is really explained. 

The far-seeing statesmanship of the founders of 
the republic led to the adoption, as a cardinal 
principle of American foreign policy, of the rule 
that the United States must be kept free not merely 
from entangling European alliances, but from any 
participation in the conflicts then raging in Eu- 
rope. This principle of aloofness from European 
entanglements led to the assertion of those prin- 
ciples of American neutrality which, while serving 
primarily the interests of our national integrity, 
accomplished the still larger purpose of laying the 
foundations for the modern law of neutrality, 
which has done so much toward eliminating the 
causes of international irritation and, therefore, 
of promoting the interests of world peace. 

It has been the laudable ambition of successive 
Secretaries of State to continue and to strengthen 
those lofty and noble traditions which gave to the 
country a position of such unique power amongst 
the nations of both eastern and western civiliza- 
tion. In spite of these efforts, however, there is 
noticeable, during recent years, a distinct falling 
off in our international prestige. Little by little, 
the confidence of the peoples of Europe and of the 
American continent has been undermined until to- 
day we find ourselves in a situat’on which pos- 
sesses none of the elements of that splendid isola- 
tion which so long characterized the position of 
Great Britain and which, if not remedied, is likely 
to deprive us of the possibility of continuing a 
mission which constitutes the chief glory of Amer- 
ican foreign policy during the first century of our 
national existence. It is, therefore, a matter of 
real national moment to inquire into the causes 
that have brought about this change, and to seek a 
remedy, if such exists. 

Of the elements contributing to the present situ- 
ation, some are of long standing, the cumulative 
effects of which are now being felt, while others are 
of comparatively recent development. Amidst the 
splendid record of achievement during the first 
century of our national existence there looms up 
one aspect in our policy which has been a source 
of deep concern to successive Presidents and 
to successive Secretaries of State. I refer to 
the inadequacy of our national legislation for 
the protection of aliens resident within our 
borders. A long series of massacres, beginning 
with the Chinese massacre at Rock Springs, Wyo- 
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ming, in 1895 and ending with the ] i 
Italians in 1899, 1901 1910, have 
national government in the humiliating position of 
acknowledging to foreign powers that although the 
sole responsibility for the conduct of our foreign 
relations rests with the federal authorities they 
lack the power to fulfill that primary and funda- 
mental international obligation, namely, that the 
persons responsible for such crimes shall be 
brought to justice. 

It is clear that no nation can shirk the re- 
sponsibilities of its international obligations with- 
out arousing widespread opposition. The con- 
stitutional authority granted to our federal goy- 
ernment is sufficiently broad and comprehensive 
to include all powers necessary to meet our 
international obligations. We can not permit 
our states, which occupy no international status, 
to plunge us into irritating controversies with 
foreign countries. The dignity of the national 
government and the demands of national self- 
respect require that the federal executive be 
given statutory powers and that the federal judi- 
ciary be given jurisdictional authority sufliciently 
broad to enable the national government to do its 
full duty in the protection of the persons and 
property of aliens resident within our borders. The 
first step in this direction is the enactment of a 
law giving the federal courts jurisdiction over all 
cases in which the treaty rights of a citizen or sub- 
ject of a foreign country are involved. A bill to 
this effect has been before the congress of the 
United States on several different occasions. 

The remedy for this situation is so simple that 
there is no excuse for further delay in making it 
effective. 

A second influence which has played an impor- 
tant part in estranging the good-will of foreign 
countries is the widespread belief that there exists 
in the congress of the United States a marked tend- 
ency to force upon the executive a narrow and 
technical interpretation of treaties. Secretary Hay 
once said of certain senators who attempted to de- 
feat every treaty presented to the senate that their 
idea of a treaty was a document which gained 
everything for the United States and gave nothing 
to the other party. The ruthless way in which the 
congress of the United States has at times swept 
aside treaty obligations, and the unwillingness to 
bring national legislative policy into harmony with 
our international obligations have created the im- 
pression that the promises of the United States can 
not be depended upon, and that even the best 1- 
tentions of the President and his advisers are apt 
to be thwarted by the action of congress. 

The culminating point of a series of instances 
was reached in the provision of the Panama Canal 
Act exempting American coastwise shipping from 
the payment of Canal tolls. Whatever may be our 
views as to the desirability of the exemption clause 
viewed as a question of domestic policy, it 1s clear 
from the history of the Clayton-Bulwer and of the 
Hay-Pauncefote treaty and from the testimony of 
those who assisted in the negotiation of the latter 
that the United States made no attempt to reserve 
to itself the right to give preferential treatment to 
its own merchant vessels. The privileges acquired 
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by the United States under the Hay-Pauncefote 
Treaty ixvolved certain sacrifices on the part of 
Great Britain, for which she exacted the observance 
of the principle of equality of treatment. It would 
be a reflection on our country’s reputation for fair 
dealing if, after securing the abrogation of the 
Clayton-Bulwer Treaty, we were to repudiate the 
eoncesions, the making of which rendered possible 
the ratification of the Hay-Pauncefote Treaty. 
Fortunately for the good name of the United 
States, the President has courageously taken a posi- 
tion, which has not only aroused the admiration of 
the civilized world, but has placed our country 
under a debt of obligation. In his address of 
March 5, 1914, to the congress of the United 
States, he sounded a note which served to impress 
upon the nation the sacredness of treaty obliga- 


tions. 
The magnitude of the President’s service goes 


far beyond the vindication of the Hay-Pauncefote 
Treaty. These words and the determination which 
lies back of them place the international relations 
of the United States on a distinctly higher plane, 
and, if properly supported by the united opinion 
of the country, will do much toward regaining for 
the United States the enviable position which we 
once occupied. All secondary and party interests 
must be made to bow before that higher standard 
of international dealing which the President so 
vigorously champions. 
Passamaquoddy Morphology: J. DYNELEY PRINCE. 
The present article on the morphology of the 
Passamaquoddy language of Maine is the first re- 
sult of the rehabilitation of my exhaustive treatise 
on the Maine Passamaquoddies which was 
destroyed by fire, together with all notes, in 
1911. The Passamaquoddies of Maine, as well 
as their close congeners, the Milicetes of New 
Brunswick, are second to the Micmacs in numerical 
importance among the eastern Algonquin tribes. 
The Miemaes of Nova Scotia, the Passamaquoddy- 
Milicetes of Maine and New Brunswick, and the 
Penobseot-Abenakis of Maine and Quebec consti- 
tute the family of the Wabanaki ‘‘people of the 
dawn-land’’ whose extraordinary folklore and in- 
teresting linguistic structure have been strangely 
neglected. In the paper especial attention was 
paid to the verbal formation of the Passama- 
quoddy with a comparison between its forms and 
those of the Abenaki of Canada, and in his oral 
presentation of this subject Professor Prince gave 
a few brief specimens of eastern Algonquin folk- 
lore poems in order to illustrate the character of 
these Indians. 


A Sumerian Nature Hymn from Nippur, of the 
Time of the Dynasty of Agade, 2800-2600 B.C.: 
GEORGE A, BARTON. 

This eylinder was found at Nippur by Dr. 

Haynes and, after its arrival in Philadelphia, re- 
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mained until recently unpacked in the basement 
of the University Museum. The cylinder was orig- 
inally six and one half inches long and approxi- 
mately four and one half inches in diameter. It 
was inscribed with nineteen columns of writing, 
each slightly less than three fourths of an inch 
wide. One side of the cylinder, to the width of 
eight columns of writing, is broken away, but 
seven fragments of this portion have been found 
in the packing-boxes. From these fragments it 
has been possible to recover a portion of each of 
the columns of writing. On account of the crum- 
bling of the clay, parts of some of the columns 
on the main portion of the cylinder are illegible. 
The script of the inscription is that of the dynasty 
of Agade, 2800-2600 B.c. The language is pure 
Sumerian. From the frequent references to a 
‘‘foundation’’ in the text, it is probable that this 
was a foundation cylinder. Similarly the frequent 
references to sickness make it probable that a 
plague had recently visited Nippur. Parts of the 
text remind one of the incantations of later times; 
in parts there are beautiful descriptions of na- 
ture. 

The name of the rebuilder of the temple and 
the author of the inscription have been broken 
away. The following are samples of its text: 

The lord of darkness guards man; 

The lord of light guards man; 

The lord of life guards man; 

The lord of the sanctuary guards man; 

The grain for thy animals he increases; 

God favors man. 

The following extract shows that the Nippur- 
ians were not strangers to the charms of the flow- 
ing bowl: 

The eye of wine presents 36,000 openings, 

The bright eye is very brilliant, 

Like the goddess, the great mother. 


O our lady, mighty one, brilliant goddess, 
Unspeakable is the splendor of thy vegetation! 


The sickness is referred to in the following: 


The fiery tablet of Enlil 

To Nippur 

Against the sickness he has brought; 

With Ishtar of Erech for the protection of thy 
land from death 

Against the sickness he has brought it; 

With Ea thy chief, 

Against the sickness he has brought 

The fiery tablet of Enlil. 

And again: 

Enlil declares: 

‘‘Gone is the sickness from the face of the 
land.’’ 

As a protector he removed it— 


Enlil’s are they— 
As a protector he removed it. 
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The last words that can be made out of the re- 
maining text are: 

He protects thee from death 

And an evil fate. 

This foundation Enzu laid, 

Tappinu-grain he makes abundant, 

Thy land he protects, he establishes for men. 


FRIDAY EVENING, APRIL 24 
Reception from 8 to 11 o’clock 
at 


Hall of the Historical Society of Pennsylvania, 
S. W. Corner of Locust and Thirteenth Streets 
Arthur L. Day, Ph.D., director of the geophysical 

laboratory of the Carnegie Institution of Wash- 

ington, gave an illustrated lecture on ‘‘Some Ob- 
servations of the Voleano Kilauea in Action,’’ at 

8:15 P.M. 

SATURDAY, APRIL 25 
Executive Session—9 :30 o’ clock 
Stated Business—Candidates for membership 
balloted for. 
Morning Session—10 o’clock 


William B. Seott, Se.D., LL.D., Vice-president, 
in the chair. 
Primary Cambrian Manganese Deposits of New- 
foundland: NEuson C. DALE. (Introduced by 
Professor W. B. Scott.) 


Geology of the Wabana Iron Ores of Newfound- 
land: ALBERT O. HayEs. (Introduced by Pro- 
fessor W. B. Scott.) 


Hewettite, Metahewettite and Pascoite, Hydrous 
Calewwm Vanadates: W. F. HILLEBRAND. 


The Relations of Isostasy to a Zone of Weakness— 
the Asthenosphere: JOSEPH BARRELL. (Intro- 
duced by Professor Charles Schuchert.) 

The mass of every mountain or mountain range 
tends to deflect the plumb-line toward it and 
slightly away from the true vertical, so that the 
measured latitude and longitude of any locality 
will differ slightly according as it is determined 
by triangulation from other regions or by inde- 
pendent astronomic determination of the point in 
which the observed vertical pierces the celestial 
sphere. But Hayford has shown that the deflec- 
tions of the vertical are actually only one tenth of 
the deflections calculated as due to the terrestrial 
relief. This is a quantitative test of the degree 
of isostasy and shows that the continents stand 
high above the ocean floors because they are under- 
laid with lighter matter. Such a relation of den- 
sity to relief explains the almost complete neutral- 
ization of the gravitative effect of the relief and 
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accounts for the smallness of the observed deflec. 
tions of the vertical, averaging for stations in the 
United States only about three seconds of are, 
Dynamically it implies a state of flotation of the 
crust upon the inner earth analogous to the flota- 
tion of an iceberg in the ocean. 

Yet the earth as a whole is known to be about 
as rigid as steel; the nature of earthquake vibra- 
tions transmitted through the earth shows it to be 
solid throughout and more incompressible and 
rigid at great depths than near the surface. 
Within the limited range of temperatures and 
pressures open to experiment Adams has added to 
the evidence and shown that rocks possess greatly 
increased strength under cubic compression. 
Furthermore, the writer has published recently 
some calculations which show that the loads sup- 
ported by the strength of the crust are much 
greater than had been generally supposed. The 
delta built out by the Niger River, for example, is 
equivalent in mass to at least 2,000 feet of rock 
above sea-level, extending over a circular area not 
less than 300 miles in diameter. 

How then shall the geodetic evidence pointing 
toward a general flotation of the crust near to 
equilibrium be reconciled with this other evidence 
of great rigidity and strength? It has long been 
supposed that a mobile zone may explain the ap- 
parent contradiction, but the necessity of postu- 
lating such a zone becomes greater as the accumu- 
lated evidence of weakness, on the one hand, of 
strength, on the other, diverges more and more. 
It is the consideration of the depth and physical 
nature of this zone which is the thesis of the pres- 
ent paper. 

By means of a study of the area of the surface 
loads and their degree of departure from isostatic 
equilibrium this zone is located far deeper than 
other estimates have placed it; the level of mini- 
mum strength being thought to lie as much as 150 
to 200 miles deep. The maximum strength is prob- 
ably at a depth of 10 to 20 miles and falls off 
rapidly below. At great depths the earth is 
doubtless again much stronger and resists deform- 
ing stresses as would a globe of steel. In physical 
character this zone of weakness is thought to pos- 
sess high elasticity, but, under prolonged stresses, 
a low elastic limit. This shell of the earth plays 
such an important part in geologic dynamics that : 
it is thought to merit a special name—the sphere 
of weakness—the asthenosphere. 


Evidence for a Pulsational Change of Climate in 
the Libyan Desert: Wimu1am H. Hosss. 
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The Cretaceous-Tertiary Boundary in the Rocky 
Mountain Region: F. H. KNowutTon. (Intro- 
duced by Professor John M. Clarke.) 

As a result of certain stratigraphic and paleo- 
botanical work in the Rocky Mountain region, Mr. 
Knowlton became convinced some years ago that 
the then accepted boundary line between Cretaceous 
and Tertiary would require readjustment to bring 
it in harmony with ascertained facts. Evidence 
bearing on this point has been cumulative, and as 
a final result he feels justified in presenting and 
defending the following thesis: The dinosaur- 
bearing beds known as the Ceratops beds, Lance 
Creek beds, Lance formation, Hell Creek beds, 
Somber beds, Lower Fort Union, Laramie of many 
writers, Upper Laramie, Arapahoe, Denver, Daw- 
son, and their equivalents, are above a major time 
break and are Tertiary in age. Stratigraphic, dia- 
strophic and paleontologic evidence in support of 
this contention were presented. 


The Geologic and Biologic Results of a Study of 
the Tertiary Floras of Southeastern North 
America: EDwarD W. Berry. (Introduced by 
Professor William B. Clarke.) 

The results of several years of study of the ex- 
ceedingly rich Tertiary floras of southeastern 
North America were announced for the first time. 
Their botanical relationships and their bearing on 
the evolution of types and upon geographical dis- 
tribution were summarized. The geological results 
include the recognition of hitherto unknown inter- 
vals during which many thousands of square miles 
were above sea-level. These studies have also af- 
forded for the first time fossil floras of fixed 
stratigraphie position for comparison with the 
floras of the Rocky Mountain Province on the 
border between the Cretaceous and the Tertiary 
whose age has been the occasion of several decades 
of controversy. They also afford means for corre- 
lation with the type section of the Paris basin, 
and likewise furnish a large body of evidence 
bearing upon geological climates and other physical 
features of the past. 


The Burgess Shale Fauna of the Canadian Rock- 
ies: CHARLES D, WaLcorr. 


On Multiple Treatment of One and the Same Story 
“‘Motif’’: MAURICE BLOOMFIELD. 


Some Biblical Miracles: Paut Haupt. 


The Sumerian Pronunciation of the Name ‘‘ Ninib’? 
as the Chief Deity of Umma: AutFrrep T, CLAY. 


Panama Tolls and Tonnage Rules: Emory R. 
JOHNSON, 
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SATURDAY, APRIL 25 
Afternoon Session—2 o’clock 

William W. Keen, M.D., LL.D., President, in 
the chair. 

Unveiling of a medallion portrait of the late 
Sir Joseph Dalton Hooker, O.M., G.C.S.I., C.B., by 
William G. Farlow. 

Symposium on Physics and Chemistry of Proto- 
plasm— 

The Germ Plasm as a Stereochemic System: 

EpwarpD T, REICHERT. (Introduced by Dr. 
Keen. ) 


Arrangement and Distribution of Substances in 
the Cell: EDWIN GRANT CONKLIN. 


Vital Staining of Protoplasm: HERBERT Mc- 
LEAN Evans. (Introduced by Professor Pier- 
sol.) 


Protoplasm does not exist as a substance, but 
only as an organism; it is never found in the mass, 
but only in the form of cells. Even the simplest 
cells are complex structures consisting of many 
parts. In practically all cells there is a central 
portion, the nucleus, which is sharply marked off 
from the surrounding portion or cell body. Each 
of these portions is further subdivided into dif- 
ferent parts or substances; the most constant dif- 
ferentiations of the nucleus are chromatin and 
achromatin, of the cell body cytoplasm and meta- 
plasm. Other differentiations which are fre- 
quently present are centrosomes or division centers, 
with surrounding archiplasm, cell membranes, 
cortical layer of cytoplasm, central cytoplasm and 
perninuclear plasm. 

The relative positions of different cell constitu- 
ents vary in different kinds of cells, and in the 
same cell at different phases of cell life or under 
different environmental conditions. In cells which 
are not dividing the nucleus usually lies near the 
center of the cytoplasm, though it may be eccen- 
trie toward the side on which nutriment is re- 
ceived and away from the free border of epithelial 
cells. The centrosome usually lies at the pole 
opposite the nucleus and toward the free border 
of epithelial cells. The chief cell axis is the line 
connecting centrosome and nucleus. Thus many 
cells have a definite polarity. 

In some plant and animal cells the contents cir- 
culate in a more or less definite manner; this is 
ealled cyclosis. In dividing cells the movements 
of cell contents are most marked, the movements 
taking place largely around the centrosomes which 
serve as centers of diffusion currents. These dif- 
fusion currents start at the time when the sub- 
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stance of the nucleus begins to mingle with that of 
the cell and they not only distribute the cell con- 
tents in a definite way, thus causing differential 
or non-differential division, but they also prob- 
ably cause the separation of the chromosomes and 
the division of the cell body. 

When a spermatozoon enters the cortical layer 
of an egg, or when this cortical layer is pricked 
by a needle, the substance of this layer flows 
rapidly to the point of entrance, where it forms an 
entrance cone, while the sperm head with some of 
the cortical substance penetrates to the interior, 
and the egg and sperm nuclei then approach one 
another. Then the cell movements connected with 
the first cleavage begin and the egg substances be- 
come segregated and localized by means of these 
currents into areas which give rise to particular 
organs. Since the pattern of this localization is 
different in different groups of animals, it must be 
that there is an internal regulating mechanism 
which determines the direction and extent of the 
movements within the cell. 

Finally the relative sizes, positions and order of 
appearance of different parts of a cell during di- 
vision, or of an egg during the early stages of de- 
velopment, are indicative of certain generic rela- 
tions between these parts. The centrosome and 
archiplasm are thus found to be causally connected 
with the achromatin of the nucleus; the chromatin 
grows at the expense of the achromatin; and the 
cell body influences the growth of the nucleus, 
while the nucleus influences the differentiations 
taking place in the cell body. 

All of these complicated morphological and 
physiological phenomena are doubtless the expres- 
sion of chemical and physical processes occurring 
in the cell; a few of these processes may now be 
indicated, but that which is known is as nothing 
compared with what remains to be learned about 
the physics and chemistry of the cell. 


The Physical State of Protoplasm: G. L. K1rs. 

(Introduced by Professor McClung.) 

An accurate knowledge of the physical state or 
conditions of living matter has been gained for 
the first time by the employment of new methods 
for the dissection of living cells under the highest 
power of the microscope. Most living matter has 
been definitely proved to be in the jelly state. In 
a few kinds of cells the living substance is a 
liquid. Micro-dissections have thrown new light 
on the distribution of jellies and liquid in living 
cells and proved for all time the physical reality of 
such important structures as chromosomes, nu- 
cleoli and spindles. 
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The Physico-chemical Organization of the Cell: 
LAWRENCE J, HENDERSON. (Introduced by Dr, 
H. F. Keller.) 

At the banquet on Saturday evening at the 
Bellevue-Stratford about eighty members and 
guests were present, the toasts being responded to 
as follows: 

‘*The Memory of Franklin,’’ by Hon. Mayer 
Sultzberger. 

*‘Our Institutions of Learning,’’ by Professor 
J. Dyneley Prince. 

‘‘Our Guests,’’ by Professor Maurice Bloom. 
field and Sir Ernest Rutherford. 

‘‘The American Philosophical Society,’’ by 
Russell Duane. 

ARTHUR WILLIS GOooDsPEED 

PHILADELPHIA, 

May 4, 1914 


THE BIOLOGICAL SOCIETY OF WASHINGTON 


THE 525th regular meeting was held April 4, 
1914, in the assembly hall of the Cosmos Club, with 
Vice-president Dr. W. P. Hay in the chair, and 35 
persons present. 

Wm. Palmer gave the first paper on the regular 
program: ‘‘Notes on the Hatching of a Local 
Terrapin (Kinosternon pennsylvanicum).’’ From 
4 to 5 eggs are found in nests of this turtle. The 
contents of one were transferred to the yard of 
Mr. Palmer’s house in Georgetown, and appar- 
ently hatched, only after a lapse of 13 months. 
Mr. A. A. Doolittle and the chairman discussed 
the paper, the latter remarking that the diamond- 
back terrapin presents a similar case. The eggs 
are laid in the spring, and although hatched in the 
fall, the young sometimes remain in the nests until 
the following spring. 

The second paper by Dr. O. P. Hay, was ‘‘An 
Account of a Visit to Some of the Smaller Mu- 
seums.’’? On a recent trip the speaker had visited 
some 40 towns for the purpose of examining speci- 
mens of Pleistocene vertebrates. He gave an ac- 
count of the size and character of the collections 
in various towns and remarked upon the condi 
tions under which the fossils were deposited. At 
Mount Union Seio College, Ohio, was seen a skull 
of the giant beaver, which was 13 inches long, the 
largest known. At Norwalk, Ohio, was found @ 
specimen of the ground sloth (Megalonyz), which 
establishes the fact that these animals existed 
after the retreat of the last ice sheet. At Kansas 
City, Kansas, is the head of a whalebone whale, 
said to have been found in Oklahoma. It is un 
doubtedly modern, and the datum erroneous. The 
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most general fault with the small museums is the 
lack of labeling, particularly as to locality. 

Dr. J. O. Snyder then presented the last paper 
of the program, entitled, ‘‘The Fishes of the 
Lahontan Basin, Nevada, their Habits and their 
Relation to the Geology of the Region.’’ Dr. 
Snyder stated that his communication was a synop- 
sis of the results of a scientific and practical in- 
vestigation for the Bureau of Fisheries, of the fol- 
lowing lakes and their tributaries, Eagle, Hone, 
Tahoe, Pyramid, Winnemucca, Carson and Walker, 
representing at least five distinct systems. 

The fish fauna includes the following genera: 
Catostomus, Leuciscus, Rutilus, Chasmistes, Salino, 
Agosia, Cottus and Coregonus. The speaker dis- 
cussed all but the last three. 

The minnows of the genus Leuciscus change 
color constantly as they become sexually mature, 
and this change in appearance has resulted in a 
multiplicity of names for a single species. These 
little fish follow the suckers and feed eagerly on 
their eggs. 

Chasmistes, a fish practically unknown to science, 
since the original description was found to spawn 
in immense numbers in the Truckee River. They 
were So numerous as to crowd part of their number 
out on the sandbars where they died. Large quanti- 
ties are caught and dried by the Piute Indians. 

Trout are abundant in the Lahontan basin. 
They belong to three main groups, the brook 
trouts, the red-spotted, and the cut-throats, each 
with numerous races. The silver trouts of Pyramid 
and Winnemucca lakes are distinguished from 
those of Tahoe by color, but not otherwise. They 
ascend the streams to spawn, in two migrations, 
the individuals of the two schools differing con- 
siderably in appearance. 

The royal silver trout, a new species recently 
found in Lake Tahoe, is remarkable in remaining 
unknown to seience for so long. It has long been 
known to local fishermen, and their descriptions of 
its peculiarities were confirmed when Dr. Snyder 
received specimens. The species is regarded as a 
Superior food fish, and for this reason has not 
Teached the markets, being kept for home con- 
sumption, 

The La Hontan Basin is surrounded by San 
Joaquin, Sacramento, Klamath, Columbia, Bonne- 
ville and Colorado systems, but is isolated from 
them, Geological evidence is to the effect that the 
basin has always been without outlet. So far as 
the fish fauna is concerned, Chasmistes points to 
® possible relationship with the Klamath and 
Bonneville systems, in both of which it is found. 


SCIENCE 845 


This communication was discussed by Messrs. 
A, A. Doolittle, M. W. Lyon, Wm. Palmer and the 
speaker. 


The 526th regular meeting was held April 18, 
1914, in the lecture hall of the Cosmos Club, with 
Vice-president Dr. J. N. Rose in the chair and 40 
persons present. Under the heading of brief 
notices, President Paul Bartsch commented on the 
absence of red-headed woodpeckers in the vicinity 
of Washington. Apparently none had wintered 
and it was thought migrants were overdue. Dr. 
M. W. Lyon gave similar testimony. Mr. Alex. 
Wetmore said the species was seen along the 
Patuxent River, Md., March 15, and that in his 
experience, when the red-head is not present in 
winter it does not return till late. 

Titus Ulke then gave the first paper on the reg- 
ular program, entitled, ‘‘ Notes on Bermuda 
Birds.’’ The speaker noted the large number of 
birds that have been recorded from the Bermudas, 
a large proportion of which are casual visitors. 
He then gave notes on the distribution, habits and 
local names of the following 18 species: Bermuda 
eatbird, bluebird, northern water-thrush, Bermuda 
white-eyed vireo, European house-sparrow, Ber- 
muda cardinal, belted kingfisher, pigeon hawk, 
Bermuda ground-dove, golden plover, jacksnipe, 
great blue heron, bittern, coot, black duck, blue- 
winged teal and European goldfinch. The paper 
was discussed by Messrs. T. W. Vaughn, Wm. 
Palmer, W. L. McAtee and the author. 

T. Wayland Vaughn then delivered his communi- 
eation on ‘‘ Reactions of Corals to Food and to 
Non-nutrient Particles, and the Nature of the Food 
of Corals.’’ He first gave a sketch of the struc- 
ture of the coral polyp, in so far as it is related 
to prehension and assimilation of food. The en- 
tire ectoderm of the animal is armed with nemato- 
eysts for disabling living prey. It is further cov- 
ered with mucus and is provided with cilia which 
waft food toward the mouth and rejected objects 
away. Experiments in feeding coral polyps were 
made with the following substances: bits of crab 
meat, cut-up minnow and beef juice. When solid 
food was placed on the oval dise, the tentacles ex- 
pand, bend over, and pass food to mouth; the edges 
of the oval dise contract over the mouth until 
swallowing is completed. The impulse to expand 
the tentacles stimulated by a food particle is com- 
municated from polyp to polyp until the whole 


colony is expanded. 
Corals ean be satiated with food, and when this 


condition is reached all objects are wafted away 
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from mouth. Corals free themselves from foreign 
objects, as sand. These are sometimes swallowed, 
but eventually all are rejected. Corals living 
where wave action is great have less power to 
cleanse themselves than species living on sand or 
mud-flats. 

Corals sometimes swallow as large objects as 
small jellyfish and crabs. In experiments they took 
pieces of fish, crustacea and even pieces of other 
polyps. They ate also every kind of marine plank- 
ton, except Pyenogonida, which were rejected. 
Every copepod dropped on the oval disc of a coral 
or even on the column wall was killed and wafted 
to mouth. No vegetable matter of any kind was 
taken. Pure cultures of diatoms were invariably 
rejected; if dipped in beef juice diatoms were 
swallowed, but later ejected. Bits of seaweed were 
similarly treated. The conclusion is, therefore, 
that coral polyps are strictly carnivorous. The 
communication was discussed by Mr. A. A. Doo- 
little and the speaker. 

Mr. A. A. Doolittle then gave the last paper of 
the program: ‘‘The Plankton Resources of Some 
Massachusetts Ponds.’’ He spoke of the bearing 
plankton studies have on the broad problem of the 
conservation of natural resources. A study of the 
plankton is necessary to the utmost utilization of 
the fish resources, since practically all fishes, at 
some stage of their existence, feed on plankton, 
especially the entomostraca. 

In the eight Massachusetts lakes studied, samples 
were taken from bottom to surface and in all parts 
of the lakes. Twenty-six species of Entomostraca 
were collected, one new. Copepods were much more 
numerous in individuals than the Cladocera, and 
composed from 50 to 75 per cent. of the total 
plankton. The number of plankton under a square 
yard of surface varied from seven thousand to 
eighty-two thousand. The largest numbers were 
found in the shallower lakes. The number per 
cubie yard of water varied from 500 to 17,500, the 
largest number by this estimate also in a shallow 
lake. In fact the number of plankton varies in- 
versely as the depth, the deeper parts of quiet 
lakes having few or none. 

Knowing the amount of plankton in a lake, if 
stomachs of fish are examined to determine the 
amount they consume, we can estimate the number 
of fishes the water may support. Mr. Doolittle’s 
paper was discussed by Drs. C. D, Marsh and M. 
W. Lyon, 


The 527th meeting was held May 2, 1914, in the 
lecture room of the Cosmos Club, with Vice-presi- 
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dent Dr. W. P. Hay in the chair, and 46 persons 
present. Frederick M. Gaige, University of Michi- 
gan and Frederick C. Lincoln, Colorado Museum of 
Natural History, were elected to membership. It 
was announced that the 527th would be the last 
meeting of the season. 

In response to the call for brief notes, W. L. Mc. 
Atee compared the abundance of birds in the 
neighborhood of the District of Columbia, as 
stated in Coues’s and Prentiss’s lists of 1862 and 
1883, with that of the present. Discussion fol- 
lowed by Wm. Palmer and W. W. Cooke. 

Calling Dr. M. W. Lyon to the chair, Dr. W. P, 
Hay gave the first paper of the regular program: 
‘*A Journal of the Wilkes Exploring Expedition.’’ 
The journal in question is a manuscript by Mr. 
Sinclair, the navigating officer of Captain Wilkes’ 
flagship. Dr. Hay sketched the history of the 
Wilkes’ expedition, gave the personnel of the sci- 
entific staff, and an account of the itinerary of the 
voyage. He also noted the character and manner 
of distribution of the de luxe report on the expedi- 
tion, which was in 20 volumes and of which only 
100 sets were distributed. 

The journal of Mr. Sinclair began at Norfolk, 
Va., August 9, 1838. Dr. Hay read various ex- 
cerpts, relating to the following subjects: the death 
and color changes of the dolphin, a waterspout, 
phosphorescence, behavior of whales; notes on the 
towns of the west coast of South America, includ- 
ing Valparaiso and Callao; description of the 
cruise to the Antarctic, including notes on the 
aurora, icebergs, penguins, seals, storms and the 
discovery of land; the last excerpt read was a de- 
scription of San Francisco. The paper was dis- 
cussed by Drs. M. W. Lyon and Theodore Gill. 

The second contribution to the program was an 
account of the home and country of Linneus by S. 
M. Gronberger, illustrated by lantern slides. Mr. 
Gronberger sketched the home, school and profes- 
sorial career of Linneus, and gave an account of 
his travels. He showed views of Linnexus’s home 
and country, as it now is, and spoke of the distin- 
guished visitors entertained by Linneus and the 
mode of life of these companies. Numerous views 
of places of historical interest also were shown. 

The evening’s program was completed by the ex- 
hibition of an interesting series of lantern slides of 
Washington’s wild flowers by L. D. Halleck. Wm. 
Palmer spoke briefly on certain of our wild flow- 
ers, remarked on their cultivation, and gave Tul 
ring comments on the slides 

W. L. McATEE, 


Recording Secretary pro tem. 
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